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EXECUTIVE SUMMARY

This report 1s in response to a growing requirement over the last decade
for a new assessment of aircraft icing conditions in wintertime clouds at
altitudes up to about 10,000 ft. Currently, no helicopters and few general
aviation aircraft are certified ror fiight in known i1cing conditions. This is
hecause the current FAA criteria for design and certification of ice
protection equipment results in relatively high power and payload penaities
for smaller aircraft. The FAA criteria (promulgated in the Federal Aviation
Regulations, Part 25 (FAR-25), Appendix C; also shown as Figures 1 to 6 of
this report) were actually designed for large, transport-category aircraft
capable of flying to 20,000 ft or more. For this reason, there have been
concerns that the current criteria may he too severe for smaller aircraft
which generally operate at altitudes below 10,000 ft.

The aircraft lcing hazard comes from the fact that undisturbed cloud
droplets generally remain 1iquid even at temperatures several tens of degrees
helow freering-- a condition called supercooling., When they collide with a
passing aircraft, the droplets freeze nearly instantaneously to form ice on
exposed aircraft surfaces. The amount of ice depends primarily on the 1iquid
water content (LWC) of the cloud, the size of the drop?ets. the temperature of
the aircraft surfaces and, of course, on the horizontal extent of the
supercooled clouds along the flight path, Information on the natural
occurrence of thase variables is obtained from research flights through
subfreezing clouds.

The current FAA characterizations of supercooled clouds in FAR-25 are
based on research fiights undertaken about 35 years ago., Recent advances in
cloud physics tnstrumentation have therefore ?rompted calls for new
measurenents and for a re-evaluation of the old data for accuracy and
reliabitity. The net requirement is for a reliable, quantitative description
of ?gperéooled c¢loud characteristics over the altitude range from ground leve!
to 10,000 ft.

In response to this requirement, the Naval Research Laboratory (NRL) has
computerized about 7000 nautical miles (nmi) of airborne measurements in
supercooled clouds at altitudes up to 10,000 ft (3 km) to form a new data base
for Tow altitude, atrcraft icing applications, Half of the data is from the
National Advisory Committee for Aeronautics (NACA) aircraft icing studies of
1946-50 where 1ce accretion on rotating multicylinders was the primary
measurement technigue for LWC and droplet size. The other half is from recent
research flights by NRL and other organizations using optical, cloud dropiet
size spactrometers manufactured by Particle Measuring Systems, These measure
droplet sizes, with LWC being measured by electronic hot-wire devices as well
as being computed from the recorded droplet size distribution.

The principal conclusions relevant to aircrait 1ce protection for
altitudes up to 10,000 ft above ground level (AGL) are:

1. The NACA and modern data generally agree in most aspects, indicating
that the NACA data are accurate and reliable except possibly for
droplet diameters larger than 35um,

xi
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. 2. The "Intermittent Maximum" (convective cloud) and "Continuous Maximum"
(layer cloud) ranges of cloud variables in FAR-25, App. C do not correctly

§ describe the icing environment in the altitude interval from U to 10,000 ft

b AGL. The differences are in the following items:

a) The maximum observed LWC for convective clouds below 10,000 ft AGL is
about half the "Intermittent Maximum" value. The maximum observed LWC for
layer clouds below 10,000 ft AGL is about 50% larger than the "Continuous
Maximum” value.

i b) The new analyses reveal temperature dependences of droplet nedian

i volume diameter (MVD) that are not conveyed in the FAR-25 envelopes. The
i Continuous Maximum and Intermittent Maximum envelopes extend to fi-ed, maximum
' MVDs of 40 and 50um, respectively. The modern data demonstrate  t the
maximum MVD in layer clouds decreases with decreasing temperature Both the
NACA and modern CONUS data show that for convective clouds the average MVD
o exhibits the opposite behavior and increases with decreasing temperature.

o ¢) The modern data show no credible MVDs larger than about 35um for
49 droplets in supercooled clouds beluw 10,000 ft AGL. The few MVDs that are
R reported to be larger than 35.um in the NACA data are questionable in view of
¥ the assessment by the NACA researchers themselves that these large MVDs are
& Yikely to contain large positive errors due to the 1imitations of the
S multicylinder technique.

" 0

oy 3. The FAR-25 envelopes extend to at least -30 C but minimum temperatures
i observed in both the NACA and modern data below 10,000 ft AGL are -17"C for

\ convective clouds and about -25°C for layer clouds. That 1s, convective

g ¢louds appear to be completely absent at temperatures less than about «17 C at
% ; altitudes below 10,000 ft AGL.

F 4. A review of the literature reveals no standard definition of
- horizontal extent nor do the FAR-25 regulations specify how horizontal extent
is to be determined when cloud gaps are present., As a result, confusing and
fnconsistent interpretations occur 1n practice. It is suggested here that
horizontal extent be defined as the distance traveled in supercooled c¢louds
o until the aircraft reaches a cloud gap of some specified minimum duration,

; such as 1 nmi, for example. With this definition it is found that the

, maximum, and to a 1esser degree the average horizontal extent vartes in an
Tnverse manner with the LWC averaged over the clouds comprising the horizontal
extent, But short horizontal extents are actually most common regardless of
the avarayge LWC value,

5. Finally, a new f1€d1ng with respect to the altitude dependence of
icing conditions is that between 2000 and 10,000 ft AGL, altitude makes
a practically no difference in the maximum amount of ice accretion to be

y expected per 1cing encounter when all supercooled cloud types are considered
I together,

xii




INTRODUCTION

MOTIVATION FOR THE RESEARCH

This study was undertaken in response to a growing requirement for a E
reliable, quantitative description of low altitude, wintertime cloud charac- |
terigtics that are relevant to aircraft icing. The liquid water content (LWC)
and size distrihution of droplets in supercooled clouds, as well as the cloud
temperature and horizontal extent of icing conditions, are generally consid-
ered to be the most important environmental factors involved in ice accretion
processes., Information on these variables at altitudes below 10,000 ft (3 km) ;
or so 1s needed by helicopter manufacturers who want to produce rotorcraft '

. capable of flying into known icing conditions. (At the present time, a few
) military types of helicopters are about the only rotorcraft equipped with
1ce protection devices.) The Federal Aviation Administratlon (FAA), as the
» responsible regulatory agency, needs the same information in order to specify
! icing environmental criteria for the manufacturers to use in deaigning ice
protection equipment. The FAA and military alsv use this type of information
] for specifying the requirements of actual flight certification tests in icing
: conditions.

§i
4
#
L

TRy

R

At the time this study was begun, the available data on the icing envi-
ronment over the United States was almost entirely from research performed 30
to 35 years ago for similar reasons by the National Advisory Committee for
Aeronautice (NACA). They obtained airborne measurements for use in design and
certification of ice protection equipment for the expanding, postwar, coumer-
clal airline Industry. Those measurements still form the basis of current :
design and certification criteria for the lcing environment as promulgated in '
Federal Aviation Regulations, Part 25, Appendix C (FAR-25, App. C).

e

Presently any helicopter which is a candidate for icing certification 3
must meet these same criteria that were developed for larger "transport cate~
gory” alrcraft designed to fly to altitudes of 20,000 £t or more. These .
criteria contain LWC values that could be prohibitive in terms of the power ]
and payload penalties required to provide compensating ice protection equip- '
, ment for many helicopters. For this reason there is ar interest in finding
! out whether at altitudes of 10,000 ft or less, the altitude operating range
for most helicopters, icing conditions may be significantly less severe than
: current regulations specify. If so, and if new icing criteria ware to be
. issued that represented the less severe conditions and at the same time
§ ! limited flight to altitudes below the appropriate level, then other light ;
o duty, low-performance aircraft might benefit as well. Questions have also ‘
arisen about the effect of snow or other mixed conditions on the rate of ice 1
accretion. Low-altitude icing also implies a need to investigate geo- 3
graphical, topographical, or other mesoscale influences too. For example, LWC 3
. values may be enhanced in lake effect clouds, orographically assisted cloud ”
; formations, and clouds along cold fronts or in maritime alr masses.

3 In addition to the engineering concerns, there have been calls for
improved icing forecasts and for redefining the icing severity classifi-
cations in terms of gquantitative LWC values instead of the relative and
ambiguous terminology, "trace,” "light," "moderate,” etc. that is now in

use,
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Recent advances in cloud physlica {natrumentation hnve aluo promptod ealln
for the review of the 30 to 35 year old NACA data {u order to aswess thelr
accuracy and reliability. In addition, 1t is of interest to determine liow
much of the data actually apply to altitudes below both 10,000 ft and 5000 ft,
and how well the data represent the variety of weather and cloud conditions at
these altitudes.

Finally, there was an obvious need to obtain new data with modern instru-
mentation. The results would naturally be compared with the NACA data to look
for significant differences which may indicate either errors in one or both
sets of data or, as some have suggested, true changes in cloud characteristica
brought about by changes in pollution levels over the intervening years. New
measurements ma™ also be needed to supplement data from any cloud types,
weather situations, or geographic locations inadequately sampled by the NACA
researchers.

SCOPE OF THE RESEARCH PROJECT

In order to address these problems the FAA funded the Experimental Cloud
Physics Section of the Naval Research Laboratory (NRL), begiuning in January
1979, to perform research on these topics. Specifically, the research plan
was as follows,

a) Obtain new measurements of LWC, droplet size spectra, true air
temperature and other relevant variables using modern cloud phyeics
instrumentation aboard NRL's research aircraft in subfreezing clouds
below 10,000 ft and especially below 5000 ft.

b) Collect similar modern data that are available from other research
groups.

c¢) Review the NACA data for accuracy, reliability, and applicability to
altitudes bhelow 10,000 ft and below 5000 ft.

d) Compile all acceptable data into a medium that is compatible with
automatic data processing in order to form a new data base for
analyais of the low-altitude icing environment.

e) Perform analyses of the data and, based on an assessment of all data

obtained, recommend appropriate changes in the existing environ-
mental icing criteria.

OTHER BACKGROUND INFORMATION

1. PAR-25, Appendix C, Atmospheric Icing Conditions

The primary reference data given in the Federal Aviation Regulations,
Part 25, (FAR-25) to describe icing cloud characteristics are the LWC vs.
Median Volume Diameter (MVD) relationships in figures 1 and 4 of Appendix C in
that document, Those figures are reproduced here also as figures 1 and 4 of
this report. Combinations of LWC and MVD that fall within the boundaries of

these "envelopes” were reported to have sufficient probability of occurring

2
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simultaneously, that they were to be regarded as significaut for ice

_ protection considerations (Jones and Lewis, 1949, p. 2). NACA researchers

o X also noted that the maximum obaerved LWCs were limited by the air temperature

: ; at cloud level. This temperature dependeuce has been worked Into the icing

B ‘. “envelopes” by specifying the probable maximum values of LWC as a function of

i v MVD and temperature. “Probable maximum” is the terminology used in NACA

b TN-1855 (Jones and Lewis, 1949), the source document for FAR-25, Appendix C.
"Probable . maximum" was defined as the maximum that would probably be
encountered In all weather aircraft operations but does not represent the
maximum that nature could produce (ibid., p. 5). No numerical probability was

N assoclated with the term "probable maximum" until a later statistical study

il ! (Lewis and Bergrun, 1952, pp. 19-20) concluded that the probable maximum

” - LWCs [of FAR-25, App. C] correspond to an exceedance probability of about

0.1%. The "isotherms" drawn in 10°C increments from 32°F (0°C) to =-22°F

(=30°C) in figures 1 and 4 delimit the probable maximum values of LWC at each
i F of these temperatures.

. The NACA criteria originally specified in TN-1855 actually rontained
‘ seven different types of icing conditions, each with a time or distance extent

, that varied with the corresponding type of cloud and LWC range. In practice,
5 only two of these conditions, the "intermittent maximum” and the "continuous
e : maximum,” were promulgated in FAR-25. The philosophy behind the two-condition

: approach 1§ presumably to ensure that aircraft de-icing equipment can handle
44 relatively small LWCs for long periode of time, and relatively large LWCa for
i a short time in the most commonly experienced icing situations.

| The explanatory text accompanying the figures in Appendix C of FAR~25
i is quoted as follows for continuous maximum icing: "The maximum continuous
-1 intensity of atmospheric icing conditions (continuous maximum icing) is

. defined by the variables of the cloud liquid water content, the mean effec~

ﬁ tive diameter of the cloud droplets, the ambient air temperature, and the
o ‘ interrelationship of these three variables as shown in figure 1 of [FAR-23,

h App. C]. The limiting icing envelope in teims of altitude and temperature is
[ & given in figure 2 of [FAR-25, App. C]. The interrelationship of cloud liquid
A% t water content with drop dismeter and altitude is determined from figures 1 and

2. The cloud liquid water content for continuous maximum icing conditions of
‘ a horizontal extent other than 17,4 nautical miles (nmi) is determined by the
| value of liquid water content of figure 1, multiplied by the appropriate

factor from figure 3." A similar explanatory text applies to the intermittent

maximum conditions covered in figures 4, 5, and 6, and specifies a standard
o horizontal extent of 2.6 nmi.

No other rules or guidance for using these envelopes in design computa-
e tions or in certification flight tesets are given in FAR-25.

i 2, Cloud Liquid Water Content (LWC)

| a. Engineering Significance

Nearly all ice that forms in flight on aircraft surfaces ip due to the
impaction and freeging of superconled cloud droplets. Supercooled dropliets

| are those which remain liquid even though the ambient cloud temperature is
less than 0°C. This supercooled state is a metastable one, meaning that the
droplets can remain liquid indefinitely unless the temperature becomes too low




e e

or the droplets are mechanically disturbed. Once disturbed, such as upon
collision witb an aircraft component, the droplets freeze rapidly depending on
their size and on the temperature of the air anu of the aircraft surfaces.
Small droplets freeze instantaneously and form rime ice on aircraft surfaces.
Large droplets tend to run back somewhat before freezing.

Despite the metastable state, supercooled clouds are the rule rather than
the exception for ambient temperatures down to at least -10°C. Thus the rate
of ice accretion on aircraft components 1s directly proportional to the liquid
water content of the supercooled cloud in which the flight takes place.

b. Meteorological Considerations

The principal factors conducive to large values of LWC in clouds are
warm, moist air masses and strong convection or forced updrafts within the
cloud. Fortunately, for the alrcraft icing problem, both of thase factors are
minimized in wintertime climates.

Higher temperatures permit the air masses to carry greater amounts of
water vapor from which clouds must form. The greater the water vapor load in
the subcloud air, the greater the possible LWC in the clouds formed from it.

The maximum LWC in a cloud also depends on the strength of the convection
or the rate of updraft in the clouds The higher surface temparatures that can
induce strong convection are of course lacking in wintertime climates. There
are exceptions, however, which are important in the altitude regime below
10,000 ft. One of thase aexceptions is the "lake effect” situation where
relatively warm lake or ocean waters provide additional moisture and induce
convection in colder air masses advecting across them. Notable occurrences of
this phenomenon in North America are over the Great Lakes and over the ocean
waters along the mid-Atlantic seaboard states, especially in the vicinity of
the Gulf Stream. Another possible exception is the case of a stroug cold
front pushing into a warw, moist air mass. In this case again, both the
greater water vapor content of the warm air and the forced lifting of this air
over the cold frontal surface are conducive to greater than usual LWCs. A
third exception is where forced l1ifting occurs on the windward side of moun~
tain ranges. These orographic effects are known to be significant along the
Appalachian range. They would be expected to have an even greater effect on “a
LWC along the Pacific coast ranges where the maritime air masses are molst and
the mountains are higher.

The greatest ilcing hazards occur in warm weather cumulonimbus (Cb)
clouds, or developing thunderstorms, where LWCe up to 5 g/m3 have been
reported. However, the freezing level in these clouds is usually above
10,000 ft AGL, and icing hazards are therefore of little concern to aircraft
at lower flight levels. Indeed the other hazards present in these clouds or
storms will generally be far more worrisome. In any case, these cloud types
are relatively eany to identify and are sufficiently localized or transient
that they can normally be avoided.

Wintertime stratus not associlated with cyclonic centers or with strong
frontal aystens is expected to be low in LWC both because of the low water
vapor content of the surrounding cold air and the lack of significant
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convection. Observation also reveals that even in the deep and extensive
altostratus and nimbostratus complexes comprising the general snow areas of
cyclonic storms, liquid cloud droplets are almost completely absent in the
subfreeeing portions of the clouds (Lewis, 1969, p. 7), (Kline and Walker,
1951). Finally, during cold air outbreaks from central Canada into the
central plains statea, the western edge of the cold air mass is sometimes
forced westward and upward over the gradually increasing elevation of the
terrain. This "upslope flow" usually forces stratus formation but because of

the dryness of the cold air mass the LWC is expected to be small in the
upslope stratus.

This leaves frontal systems, lake effects and orographic situations as
the principal candidates for contributing the most significant LWCs in
wintertime cloud systems at altitudes below 10,000 ft AGL.

3. Cloud Droplet Size Distribution
Engineering Significance

The size distribution of cloud droplets and the percentage of liquid
water represented by various droplet wire intervals is also important. This
is because the efficiancy with which aircraft components collect droplats from
the airstream varies with droplet diameter as well as airspeed and the size
and shape of the aircraft component. Smaller droplats are more easily
deflected and tend to follow the airstream around an object in their path.

The larger the droplet, the greater its inertia and its tendency to slip
across streamlines upon approaching an object. Thua, largar droplets will be
collected with greater efficiency than smaller droplets. Therefore, whether
the majority of the LWC resides in small or large droplete can be an important
factor in the desipgn of ice protection equipment.

Qualitatively speaking, blunt objects such as fuselages have relatively
low nollection efficiencies for all except the largest droplet sizes. This is
becuuse blunt objects distort the airstream farther ahead and give the
droplets more time and therefore slowar curving streamlines to follow to get
out of the way. 8harp objects, such as the leading edge of rotor blades, have
high collection efficiencien for all droplet sizes, espocially along the outer
portions of the blade where it is the thinnest. Also, the linear velocity of
the blade increases with distance from the hub and adds to the increascd

afficiency of the outboard sections coupared to the thicker, slowar moving
portions of the blade towaxrd the hub.

For many applications it is often too cumbersome to work with elaborate
droplet size distributione. There is a need for a simple, quantitative
representation of droplet size distribution which would be meaningful for
engineering computations ar well as for astatistical analyses of icing con-
ditions. For this purpose the median volume diameter (MVD), also known as
mass median diameter, is generally chosen: The MVD is useful because it is
the droplet size which equally divides the LWC associated with a given droplet
size distribution, Half of the LWC is in droplets larger than the MVD and
half of the LWC is in droplets smaller than the MVD.
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Becausge of the difliculty {in accurately detorminiopg the dvoplet wize
diatribut fon with the techulgues avallable ot the thme, the NACA tencnrehern
preferred Lo use the term "mean eitective dlameters”  This {8 an approxinnt fon
to the MVD that is based on the apparent size distribution deduced from the
relative amounts of ice that built up on the different diameter cylinders used
by the NACA rusearchers to probe the clouds tor LWC., The more closely the
deduced size distribution matched the true sirze distribution, the better the
corresponding mean effective diameter approximatoed the MVD.

NACA also defined a "maximum diameter” intended to represent the largest
droplets that were present in detectable quantities. This variable was not
accurately measuted with the available technique employing a single, 4 or 6
inch diameter cylinder covered with senaitized blueprint paper. Eventually,
the use of maximum diameter was abandoned as unreliable (Lewis et al., 1947),

(Lewis and Hoecker, 1949).

Th’s idea of maximum diameter has been reinstated in the new Icing Data
Bage because of the accurate, high-rasolution droplet size spectra that are
now available with the modern, optical, droplet size spectrometers. Here, the
term "maximum diameter” has been defined to mean the droplet size below which
95% of all the LWC iws contained.

4. Altitude Above Ground Level (AGL) as a Prefearred Altitude Reference

In the author's opinion, altitudes referenced to ground level ares
preferable to pressure altitude or altitudes referenced to sea lavel when
analyzing cloud properties or specifying ailcvcraft certification criteria
limited to low or {ntermediate altitudes. There are Lwo reasons for this
preferance. Firstly, cloud formation is more directly relatable to altitude
AGL. That {as, given the same initial conditions of temperature, relative
humidity and lapse rate, a cloud that forms due to convection at 4000 ft AGlL
over Washington, D.C., would also form at 4000 ft AGL over Denver, Colorado.
The fact that the elevation at Denver is 5000 ft above Washirgton, D.C. has no
bearing on the formation or properties of the clouds:. For this reason, when
clouds or cloud properties are analyred or otherwise grouped by altitude, it
is move meaningful to uee altltudes AGL. For example, iIf some cloud property
such as maximum LWC were to be catalogued according to pressure altitude, then
the LWC at altitudes only 2000 ft AGL over Denver would be unfairly compared
with LWCs at altitudeas of 7000 ft AGL over locations near sea level.
Secondly, suppose that it were decided that a new set of certification
criteria would be acceptable if flight under this certification were not to
exceed 3000 ft, Obviously, if this wara 5000 ft pressure altitude, then an
affected aircraft could never leave the ground at Denver. On tha other hand,
a 3000 ft AGL limitation would correctly allow the subject aircraft to fly up
to 10,000 ft pressure altitude over Danver without ancountering overal) cloud
conditions any worse than at 35000 ft AGL anywhers else.




RESULTS

THE NEW ICING DATA BASE

1. The Data Managemeat Philosophy

A major part of thie research effort involved collecting, screening, and
compiling both new and old data into a coded medlum for automatic data pro-
ceassing. It was realired, for example, that in addition to the immediate
alrcraft ilcing application, a data base of ths envisioned magnitude ocught to
be of value for basic cloud physics studies as well as for usa in attempting
to test or improve existing icing forecast rules. Thus, besides the principal
variables of LWC, droplet size, air temperature, and horizontal extent, it
seemed prudent to include other relevant information in order to ensure
maximum usefulness of the data base. This information includes cloud type,
cloud base and cloud top heights and temperatures, airmass type, geographic

location, and a brief description of the synoptic situation at the location of
the measursments. 3Some of these types of auxiliary information had been
reported along with much of the NACA data.

The first problem was to condense large amounts of modern data into a
manageable data base. Modersn, electronically based probes and instrumeu-
tation provide digitized measurements at the rate of once avary second or so
during flight. Clearly, some kind of averaging scheme was required in order
X to avoid being overwhelmed by vast numbers of individual measurements. But
' averages over arbitrary intervals, such as for 1 minute parioda or for an

entlra pass through a cloud, were undesirable because they would wash out
useful detail otherwise available with the modern, high~resolution measure~
ments. There was a need to define & suitable averaging schame which would
satiefy the following requiraments:

a) The averaging intervals should be short enough to resolve any
sighificant changes in cloud characteristice along tha flight path
and represent natural variability without resulting in an uawleldy
number of averages.

b) Intervals of uniform, constant conditions within clouds should be
preserved whola 8o their durations and characteristics can be
o8 documented without the ambiguity that would occur if the average
included voids or adjacent parcels having significantly diffarent,
or variable properties.

¢) The scheme should resolve extremes of LWC and other variables
without dilution. !

d) The scheme should preserve altitude dependent changes in cloud
properties obsarved during ascents or descents through clouds.

—— et ot e ) i v =

e) The schome must be able to accommodats broken or scattersd cloud
} conditions as well as widespread continuous clouds.

£) The schema must be compatible with the existing NACA measuremants so
they can be compiled and validly compared to the modern data.

7
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Basically, the requirement is to divide the cloud into Intervals where
conditions are apparently different (or to group data into intervals where
conditions are approximately constant).

After several ldeas were tested, it was concluded that the most logical
and practical approach was to average the measurements only over continuous,
uniform portions of clouds or cloud parcels until any of several key variables
changed significantly. 1If the ailrcraft were still in continuour clouds at
that time, a new averaging interval was ilmmediately begun and continued until
tha next significant change in cloud properties occurred. Otherwise, the next
average was not begun until the aircraft entered another continuous, uniform
section of cloud.

These avaraging intervals are referred to as "icing events." The key
variables and the amount of change in any of them that will signal the
termination of an averaging interval (icing event) are given as "Rules for
Defining Uniform Cloud Intervals" in Table 1.

There was still the need for a selection rule that would avoid swamping
the data base with numerous, incoasequential cloud parcels or fragments, yet
would not weriously bias the representativeness of the data at small values of
LWC. The practical solution was to limit averages to clouds or cloud sections
that are at least 1 nmi wide (20 s at truc airspeeds of 180 kt) unless
momentary LWCs were greater than 0.3 g/m3, or some other interesting
property was worth documenting. This preserved extrems values of LWC asso-
clated with convective culls embedded in layer cloud systems, for example, but
ignored brief cloud parcels in broken or scattered cloud systems w;th little
vertical extent (and therefore with IWCs generally less than 0,1 3/m )

These thin cloud layers are of little practical concern anyway, because they
can be avoided in flight by minor changes in altitude.

Another advantuge of the overall averaging scheme is that not only are
data available on the extentes of individual, uniform, cloud intervals, but the
overall horizontal extent of continuous or semi-continuous icing conditions is
avallable simply by summing the extent of consecutive events. (See later
sections on liorizontal Extent for discussions of practical difficulties with
this concept, however.)

Although these rules were designed for the modern data, the NACA data can
be formally accommodated as well. The NACA measurements ware timed exposures
of rotating multicylinders in the airstrean during flight through subfrecziny
clouds. The expoaure times were usually 1 minute or more, and the data
therefore represent an averdge over these intervals. The NACA data are pub-
lished either as individual exposures or as averages of a group of exposures.
Thus, there is no control over these intervals now, except to separate out
from the groups the ons exposurs exhibiting the greatest average LWC, whenever
that exposurs was listed separately as well as being included in the average
(Lewis, 1947).

2+ The Data Coding Schame
The means chosen for storing the data was the 80 column punchcard for

computerss (Actually, a Hewlett Packard model 98238 desktop computer with
cassette storage vas used at NRL, but the 80 column format was retained
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TABLE 1. RULES FOR DEFINING UNIFORM CLOUD INTERVALS

1. For Level Flight Through Continuous Cloud or Cloud Parcels 1 nmi or More
in Extent.

RULES: LWC and other variables to be averaged over flight path in cloud

until:
A - Afrcraft exits main cloud,
B - Qutside air temperature changes by :}.5'0,

C - Outside air temperature rises above 0°C,

o
1

Droplet median volume diameter changes by +2.5 um,

=
1

Alrcraft changes flight levels by 4500 ft (+13V meters),
F ~ Icing rate changes by +30X,

«Q
]

Droplet concentration, N, changes by +30% or +200, whichever is
lpas,

H = Moasurement arbitrarily terminated,
J = Alrcruft exits continuous cloud parcel,

K = Subsaquent cloud droplet probe data invalidated by snow or ice
particles in cloud.

2, For Vertical Profiles in Continuous Cloud.

RULE: Report representative valuaas of cloud variables for evary 500 ft

(150 m) change in altitudae.

because of its universal compatibility.) The information associated with each
icing event is coded on a separate card. All data cards for icing events from
the same cloud or cloud system are grouped behind a lead card which contains
gonaral information, such as cloud type, cloud base height, etc., that applies
to all of the data cards in the group, The code for assigning data to card

columns is given in Table A~l of Appandix A. Explanations and examples of
sach data item are given in Tables A~2 and A-3,

The entire Icing Data Base as of this writing ic reproduced in Tablae
A=4. It contains nearly 7000 nmi of icing events. It is anticipated that
more data will be added in the future in order to better represent frontal,
orographic, and lake e¢ffect clouds. Plans also call for the addition of data
from Mt. Washingtion, New Hampshiira, snd foreign data as they become available.

i




The Mt. Washington dats, though available, ware noc included fn the Data
f Base at this frime for several reaascns, The principal r.ason was that it is

{ not clear how to compare mountaintop, near-surface data with alrborne
|

measurements., That 1s, it 18 not clear how the Mt. Washington data apply to
anircraft operations which normally do not take place clove to the summit or
sldes nf mountains in Instrument Meteorological Conditions (IMC). At best the
N Mt. Washington data could probably be used to represent worst case,

; ' orographically induced LWCs for locations with similar elevaiions and windward
' slopes. The other reasons for not using the Mt. Washington data were that, in
the available form, the data besar no date or time of day information, nor do
they indicate tha cloud type or synoptic weather category involved.

'DATA MILES' AS A MEASURE OF FREQUENCY OF OCCURRENCE

During the early phases of this project, it became clear that usage of
“number of cases" or 'number of events," as is conventionally done to repre- "
sont the fraquency of occurrence of any of the variables, was unsatisfactory. :
i The deficiency was twofold. Firstly, momentary icing events would incorrectly
A cdrry just as much statistical weight as long-lasting events. Thus, there was
‘ no way to emphasize the statistical importance of an extended encountar with
b an extreme value of LWC, for example, compared to a relatively insignificant,
, brief encounter. Secondly, the reader would have no information as to whaether
a given number of events represents 5 miles or 500 miles of in-flight measure-
nent 8.

“Data miles" were therafore chosen as the most informative messure of
, frequency of occurrvenca., The term is defined as the distance flown in
o nautical miles during an individual {cing event (during an actual probe
¢ | exposures for the NACA measurements). This convention qutomatically weightas
; each icing event (or measurement of LWC, for example) by its duration or

i ﬁ extent, The other principal advantage is that the reader can easily judge
: ' the stati{stical significance of a data seat by the number of data miles it
reprasents.

' Duratlon in terme of distance rather than time wus chosen because time
duration is not as casy to ptandardire. The time duration of an aevent depends
on tha spead of the aircraft which makes comparison of the data swomewhat
ambiguous. However, for those purposes where it may be of interest, the time

‘ duration of easch avent is coded in columns 10-1ll of each of the icing event
data cards.

RCVIEW OF THE NACA DATA

| An interim report on this project (Jeck, 1980) gave an assessment of the
o NACA data, reported detailed results from the initial NKL research flights,

! and gave a preliminary comparison of the NRL measuroments with the NACA data.
: The principsl concluasions of the NACA review are as follows:

] a) A large fraction of the NACA measurements was actually obtained at
altitudes below 10,000 ft.

10
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b) All synoptic conditions and cloud types appear to have been sampled
but the number of data miles is small in some categories, especially
frontal zones (see Appendix B, Table B-3).

v

L e e e

{ ¢) Of the several measurement techniques that were tried, the NACA

ﬁ regsearchers regarded the multicylinder probes to be the most accu-
- rate and reliable for deducing LWC. They were eventually aware,

i however, that their measurements and computations of LWC were

' E subject to at least 13 possible sources of error (Lewis and Bergrun,
I 1952, p. 16) some positive, some negative, and ranging in magnitude
1 * from a few percent up to poseibly 100X or more. The net effect of
I ull these possible sources of error is uncertain in the data as
reported, but genaral agreement is found between the NACA data and
the modern data. In the detailed comparisons there are also some

vemarkable similarities, but eome differences too, as is shown in
the remainder of this report.

.,
gy

The principal problems faced by the NACA resourchers were the following:

R e e
-

T In 1952, after the NACA researchers becume aware of the seriousness

3 of runoff errors for meawurements ut temperaturss just below 0°C, they

+ recxamined their data and concluded that not more than about 5% of the

& reported measurements would be affected (ibid.). A more significant problem
b may have bsen the underindication of average LWC from measurements where tho
" multicylinder probe was sxposed in clouds containing momentary voids., In

kd order to correct for this, some of the NACA flights made ume of a continuously
3 recording, rotating=disk probe, or "cloud indicator" to documant the actual
duration o. clouds und voids during exposure of the multicylinder probes. Aw

oy u result, significantly larger values of average LWC were obtained in some
k cases when the more accuratoly determined cloud exposurea iuntervals ware used
\ (Lewis and Hoecker, 1949, Table 1),

, Droplet size distributions were finally given up as totully unreliable '
when NACA researchers concluded in 1949 that there were too many contra-

dictions in droplet slres as infearred from the multicylinder probes vae. the
coated, fixed~diameter cyliuder probes (lbid., p. 1, p» 16). However, the |
median volume diameters inferred from the multicylinder me-hod alone were \
#till regarded as accurate for "semall" droplets but became Lncreasingly I
inaccurate ap the drop siee incredsed. Also, larga overcsetimates were more I
N probable than large underastimates, especially at large valuew of dr plat '

diameter (lewis and Bergrun, 1952, p. 17).

ANALYSES AND COMPARISON OF THE NACA AND MODERN DATA i

l. AL What Altitude Do lcing Conditions Become Serious?

4. Maximum LWC ve. Altitude

A stated goal of the present study is to characterite the icing hazards t

. in the atmosphers from sea level up to 10,000 £t above ses lavel (ASL). The :
magnitude of the LWC in supercooled clouds is one of the most important

factors in assessing the potential severity of aircraft lecing. In order to |
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oxamine the dependence of LWC on altitude AGL, LWC data were sorted by
altitude into the ten 1000 ft intervals between ground level and 10,000 tt
AGL. Within each altitude interval, the LWC values were ranked according to
cumulative froquencies of occurrence (i.e., the number of data miles
accumulated with LWCs up to and including a given value of LWC). One can then
determine the LWC values which represent the upper limit of occurrence for
selected percentiles of the data miles. The resulte of wuch an analysis are
shown graphically in figures 7 and 8 for the NACA and modern data,
reapectively.

A comparison of these two plots shows gross similarities in the altitude
dependence of maximum LWC. In both plots the overall maximum observed LWC
occurs betwean the altitudes of 7000 and 9000 £t AGL and has a value of 1.5 to
1.7 g/m3; the maximum LWC then decreases with altitude up to 10,000 ft.

This latter result is probably due to deficient sampling in convective clouds
with the low bases and larger vertical extents that are neaeded to produce
supercooled LWCs greater than 1.5 g/md at altltudes above BOOU ft AGL.

Thesc convective clouds are scarce during the winter months during which most
of the flight data were obtained. In the warmer months the freezing level is
froquently above 10,000 ft AGL In clouds of the required depth and therefore
larger values of supercooled LWC are etill difficult to obtain at altitudes
below 10,000 ft.

There are also comparable secondary maxima in both figures 7 and 8, one
at the altitude intervals of 4000 to 6000 ft AGL and one at about 2000 ft
AGL: The 4000 to 6000 fL AGL interval prosumably corresponds to typical upper
limits of the turbulent mixing layer in many wintertime situations. The base
of the turbulent or suboidence inversion that resides in this altitude
interval bloxks the verticul developmunt of the stratus or stratocumulus that
forme underneath as a result of turbulent mixing. It is known that the
maximum LWC developed within @ cloud layer generally lies just below cloud top
and depends in magnitude on the vertical thickness of the cloud layar. Thus
the maximum LWCe will be found just below the turbulent or subsidence
inversion whosa upper limit appears to be at about 6U00 ft AGL.

Parcentile curves cumulative with altitude folr the entire CONUS Data Base
are given in figure 9.

b. Horizontal Extent of lcing Encounters ve. Altltude

Thewe conclus!ions are furthar substantiated by figures 10 to 13 where the
altitude dependence of horlrontal extentw of oxtended icing encounters has
been plotted. Again, the NACA and modern data show some surprising
similarities. In figure 10 the horisontal extent of tha NACA layar cloud
icing Ls seen to peak sharply at an altitude of about 4000 Ft AGL. The modern
data, figure 11, show a similar, but broader peak which spreads over the =angas
of about 3000 to 3000 ft AGL. At about BU00 ft AGL the modern data show a
tecond, sharper peak which dous not appear in the NACA data. Thess horizontal
extents for layer clouds indicate that the top of the turbulent mlxing layer
in wintertime stratus~tforming conditions lies between 3000 and 5000 ft AGL.

The horisontal extents of extendsd icing encounters in convective clouda
are considerably shorter und peak at altitudes above 5000 ft ACL as shown in

12
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{igurus 12 and 13, In these cascs, one can also see remarkable similuritles
between the old and new resultss Both show a double peak in horizontal extent
with one sharp peak ut about 8000 ft AGL and another peak, though poorly
resolved in the NACA data, at about 6000 ft.

One question that Ls prompted by these considerations is whether there
exists any "threstold"” height above which ilcing conditions rapidly worasen. Lf
such a *hraeshold does occur, then it way be of practical importance to limit
cortification to altitudes below it. The altitude dependences of LWC and
horizontal extent shown in figures 7 to 13 do not anaswer this question
unambiguously. For example, if the 99th parcentile curve is chusen as a
guide, figures 7 and 8 show that LWC incroames most rapidly betwsen 4000 and
6000 ft AGL for both the NACA and modern data. At 4000 £t AGL the LWC is
expacted to be less than 0.6 g/md for 99% of the miles flown in icing
clouds. This 99% value doubles in the next 2000 feet to about 1.2 yg/m3d at
6000 ft AGL. This suggests that 4000 ft AGlL should be considered as a
threshold level above which icing conditions rapidly worsaon.

On the other hand, figures 10 and 11 show that, in terms of the
horizontal extent of extanded ifcing conditlons, flight levels of 3000 or
4000 ft ACL are already in a region of maximum horirontal extent. 1f half the
maximum horigontal exten: is used u4s & guide in this came, then about 2000 t¢
AGL should be considered as the threshold or limiting altitude according to
the modern data {n figure 11,

¢+ Altjitude Dependence of Average Ice Accretion per lcing Encounter

Rather than relying on LWC or horizontal extent individually, a botter
indicator of icing severity would be the altitude dependence of the avarage
ice accretion per icing encounters This quantity is basically just the mass
of tce accrutad per unit area on an object moving at velocity V for a time t
through a cloud with suparcooled liquid water content W, aa given by the
equation

M = EWVEF (1)

where E {s the collection efficiency of the object (wing section, rotor blade,
stc.), and ¥ is the freexing fraction which 1is assumed to ba equal to unity
here. The collection efficiency depands on the shape of the object and 1is
also approximately a logarithmic function of the airspeod and the droplet
diameter (Brun et al., 19%3). For the present purposes, K can be taken as
unity, or at least as upproxinately constant. Algo note that the product Vt
is just the horicontal extent, H, of the extended icing encounter so that
Eq(1) reduces to M = WH. The altitude dependence of this product is plotted
in figures 14 to 16, According to the NACA data in figure 14 the maximum ice
acctetion is reached at about 4000 ft AGL. In the modern dats, figure 15, the
maximum doeco not occur until 8000 ft AGL but that ie of little significance
uince 80X of maximum is reached at altitudes as low as 3000 ft AGL., The
conbined effact of both data sets is shown in figure 16 whure it is seen that
Jabove 2000 ft AGL, altitude makes practically no difference on the amount of
ice accretion to be expacted.
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2. LWC Frequency of Occurrence Over the Eatire O to 10,000 ft AGL Range

The frequency of occurrence of individual LWC values 1s shown in
figures 17 to 19 for the entire altitude range up to 10,000 ft. The ordinate
in each of these graphs is the total number of data miles flown in icing
events with the observed LWC falling in the correcponding 0.1 g/m3 wide
interval along the abscissa. No distinction is made betwcen layer and
cnnvective clouds in these graphs.

Note that the shape of the histograms is similar for the NACA and the
modern data. The mode of the distributions is mlso seen to lie in the second
LWC interval instead of the first. This result is no doubt an artifact due to
the natural bias on the part of icing researchers against recording barely
perceptible icing encounters, especlaliy when the more severe conditions are
of principal interest. Although it has little significance for the present
purposes, a truly accurate LWC frequency distribution curve would continue to
rise, probably more or less exponentially, for values of LWC approaching zero.

3. LWC vs., Median Volume Diameter (MVD)

Surprisingly, it 1s found that when either the NACA or modern data for
individual icing events are plotted in the LWC vs. MVD format of the FAR-25,
Appendix C icing envelopes, most of the datum points fall outside to the left
of these envelopes! This result is exemplified in figure 20 for layer
clouds. The questions that immeciately arise are: how were the envelopes and
their boundaries originally derived, and why were the MVDs cut off at 15 um
rather than being extended to smaller diameters?

Origins of the "lcing Envelopes" in FAR-25, Appendix C

Information printed on figures 1 and 4 of FAR-25, Appendix C atates that
NACA report TN-1855 (Jones and Lewis, 1949) is the source of data for these
envelopes. Within TN~1855 the reader is referred to two earlier reports,
TN-1393 (Lewis, 1Y947) and TN-1424 (Lewis et al., 1947) for the actual data on
which the "continuous maximum" envelopes are based. Both TN-1393 and TN-1424
show numerous observations of MVDs in the range 7 to 15 m. In fact, figure 6
of TN=1424 contains a probability curve which shows that 50X of the observed
MVDs ure smaller than 13 im! None of these references contain any obvious
statements tha: 15 Um was viewed as the minimum MVD worth consideration.
However, such conclusions may have arisen implicitly from the discourge in
TN-1393 on the subject of icing forecast problems. On page 16 of that report,
it i8 proposed that a fixed MVD of 14 Um be assumed for layer clouds in order
to simplify the problem of specifying icing intensities from a knowledge of
cloud type and estimated LWC alone. Also, in a later section (page 22 of
TN~1393) dealing with maximum, continuous LWCs that are likely to occur in
layer clouds, a value of 15 um is proposed as a reasonable estimate for MVDs
Lo be expected concurrently with continuous maximum LWCs of 0.8 g/m3. The
authors then point out that LWCs of 0.5 g/m3 along with MVDs of 25 um should
be considered as a definite probability in layer clouds too. These
conclusions, coupled with a recollection (page 7 of TN=-1393) that severe icing
was observed on the windshield of their C-46 research aircraft with only 0.15
g/m3 of LWC when the MVD was an unusually large 50 yim, apparently led the




author to stress the potential importance of the larger MVDs because of the
greater collection efficiencies associated with them.

It is suggested here that for the purposes of helicopter icing concerns,
MVDs smaller than 15 ym should also be considered because the thin rotor
hlades are expected to have significant catch efficiencies for these smaller
droplets as well,

4. Implicatious of the NACA Data Replotted

One question to be addressed by this research project is whether or not a
single icing envelope can be devised to replace the two currently in use (the
“"continuous maximum” and "intermittent maximum" of FAR-25, App. C.), if
certification is limited to some maximum altitude at or below 10,000 ft. That
is, for altitudes below a certain level there may be little difference batween
layer and convective type clouds, as far as LWC is concerned. In order to
determine the feasibility of this approach, first the NACA data and then the
modern data will be analysed by cloud type.

a, Supercooied Layer Clouds Below 10,000 ft AGL

Figure 20 contains the NACA data for layer clouds at altitudes up to
10,000 £t AGL and for ambient temperatures from ~10° to 0°C. Data for
temperatures between -20° and =10°C are plotted in figure 21. There are
practically no NACA data reported for temperatures below -20°C at altitudes
below 10,000 £t AGL. By comparing figures 20 and 21, one may note that
maximum LWCs are indeed decreased at the lower temperatureg, but only for MVDs
smaller than about 25 ym. Data are sparse at all temperatures for MVDs
greater than 25 um, but of the data that do exist above 25 um, maximum LWCs
appear to be generally greater in the temparature range -20° to -10°C than in
the range -10° to 0°C.

1t i8 of interest at this point to ask what kind of clouds or situations

are assoclated with these larger MVDs in the NACA data. An examination of the
Icing Data Base reveals that 9 out of the 13 events having MVDs greater than
30 ym are reported to be from altocumulus clouds. Eleven of these 13 events
occurred in maritime polar (mP) air masses, and all except two or three
occurred within 200 miles of a low pressure center or less than 200 miles
behind a surface cold front. Nearly all MVDs greater than 30 gym occurred at
altitudea above 5000 ft AGL. Half of these cases occurred in the presence of

' snow, while the other half had no precipitation information so that the
presence of any precipitation is unknown. It ie suggested later in this
report that MVDs in excess of 35 um are probably artifacts.

bs Supercooled Convective Clouds Below 10,000 ft AGL

Figure 22 contains the NACA data for corvective clouds penetrated at
altitudes below 10,000 ft AGL and for air temperaturaes from -~10° to 0°C.
Additional events recorded in air temperatures between -20° and ~10°C are
plotted in figure 23. It 1s obvious that there were many more data miles
logged by NACA in layer clouds than in convective clouds below 10,000 ft.
Thia 1s a natural result of th: infrequent occurrence of convective systems in
winter months~-the time of year that the icing research flights took place.
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5. Implications of the Modern Data
a. Supercooled Layer Clouds Below 10,000 ft AGL

Figure 24 contains the avallable modern data from layer clouds at
altitudes up to 10,000 ft AGL and at temperatures from -10° to 0°C.
Additional data are plotted in figure 25 for clcuds at temperatures between
-=20° and -10°C, and in figure 26 for temperatures below -20°C. It is noted
that the modern data exhibit a significant decrease in maximum observed MVDs
at the lower temperatures, a trend not found in the NACA layer cloud data.
The maximum MVDs retreat to below 15 um st temperatures below -20°C. The main
features common to both the NACA and modern CONUS data for layer clouds are
the gradual decrease in maximum LWC with decreasing temperature, the con-
centrating of MVDs between 5 and 15 ym, the peaking of maximum LWCs at MVDs
between 10 and 15 um, and the infrequent occurrence of MVDs larger than about
30 um.,

be 35 um as the Upper Limit to MVDs for Cloud Droplets in Supercooled
Layer Clouds at Altitudes Below 10,000 ft AGL

Researchers using the Particle Measuring Systems' (PMS) cloud droplet
probes have found that indicated MVDs larger than about 35 ym are usually
identifiable as artifacts resulting from the erratic response of the ASSP or
FSS8P cloud droplet mize spectrometers to snowflakes or other ice particles.
These faceted particles apparently cause spurious reflections of the
particle-illuminating laser beam into the photodetector in these probes. The
effect is usually evident as a random distribution of counts appearing
throughout the entire particle size range to which the probe is sensitive., It
18 also found that these large MVDs are always assoclated with small droplet
concentrations, usually less than 50 per cubic centimeter. This observation
may be an indication of the fact that, in the presence of ice particles or
snowflakes, cloud droplets tend to evaporate and the released water vapor
redeposits on the snowflake population. However, the radius~cubed dependence
of droplet mass or volume allows the few spurious counts in the larger
particle size channels of the PMS probes to dominate the LWC computatinns and
theraby strongly blas the indicated MVD to unusually large values.

It may be possible that MVDs larger than 35 um actually occur in some
portions of vigorously convective clouds; for example, mome of the University
of Wyoming data oter the windward slopes of the Sierra Nevada mountains, but
MVDs larger than 35 ym do not appear to be unambiguously present in
supercooled layer clouds. Other large droplets, such as drigzle, cannot
account for such large MVDs in supercooled clouds. Drizzle occurs in clouds
only at temperatures above freezing, since these droplets are actually melted
snowflakes or melted ice particles when they are associated with wintertime
cloud systems. The only time these precipitation droplets are encountered at
subfreezing temperatures is in the cuse of freerzing rain or freezing drizele
where the droplets fall from warm clouds above an overlying warm frontal
surface into a cold air mass below.

The modern duta have all been screenad in an attempt to eliminate ASSP or
FS8P droplet size spectra which are obviously contaminated by snowflakes. The
screening process ie¢ a bit subjective, however, and some cases are difficult
to judge when the data source contains no visual accounts of in-cloud
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conditions and no information on the presence of precipitation at the time of
the measurements. Cases In point are the three MRI icing events plotted in
figure 24 with MVDs of 29, 31 and 32 yme All three of these came from the
same flight and cloud and are suspected of being influenced by snow or ice
cryatal artifacts, but no information about cloud conditions or precipitation
is reported that would positively invalidate these MVDs.

The NACA MVDs larger than 30 um are suspected of being grossly
overestimated due to serious inaccuracies in the determination of large MVDs
from rotating multicylinder data (Lewis and Bargrun, 1952, p. 17; Brun et i
al., 1955, ps 29)s The urror analysis of Brun et al.,, as summarized in their
figure 27, shows that: at an airspeed of 200 kt, and with an error of +5% in
rotation multicylinder measurements, a derived MVD of 30 ym, the largest MVD i

.I
i
¢
X
t
i
4
i

: consldered in their error analyses, may be overestimated by as much as 3% or
; . underestimated by up to 18%. Overestimation of the true MVD i1s more probable
P than underestimation. For an error of +10X in multicylinder measurements, the
uncertainty in a 30 4m MVD assignment ie +70%, -27X. 1In any case, the rate of
. increase in the uncertainty is so great at 30 ym that MVD assignments larger
) than 30 um appear to be out of the question.

¢+ Supercooled Convactive Clouds Below 10,000 ft AGL

Figure 27 containa the data {rom convective clouds penetrated at
altitudes up to 10,000 £t AGL and at temperatures between -10° and 0°C.
Additional events recorded in air temperatures between -20° and =10°C are
plotted in figure 28. These data compars favorably with the NACA data in
figures 22 and 23 although the maximum LWCs are considerably larger for the
modern data in the =10° to 0°C temperature range than they are for the NACA
data. Thare were no occurrences of convective clouds at temperatures below
=17°C at altitudes below 10,000 ft. I

[ l
J 6. Temperature Dependence of Cloud Height, LWC and MVD
) a« Temperature Dependence of Cloud Height and Occurrence

The distribution of supercooled layer cloud temperatures versus altitude j
ACL is given in figures 29 and 30 for the modern and NACA data sets, 1
respectively. Interestingly, the coldest layer clouds were not found at 2
10,000 ft AGL, but at intermediate sltitudes that were rather similar for both b
data sets. The data suggest that for temperatures below =15°C there ie both a
. lower and upper limit to altitudes AGL at which layer clouds at these
temperatures will be easily found. The lower the cloud temperature below
=15°C, the narrower the peruissible altitude range will be. For icing
certification flights, the message is that the coldest layer cloudse will most
easlly be found from 4000 to 6000 ft AGL. Examination of these low
temperature records in the Data Base revealed that for both the NACA and
x modern duta these coldest layer clouds occurred in the vicinity of the Great
| Lakes in January. These findings are sxamined in more detail in Appendix C.

The altitude distribution of supsrcooled convective cloud temperatures,
figures 31 and 32, is different in at least twec respects. One is that

! supercooled convective clouds colder than about =17°C have not been found at
altitudes below 10,000 £t AGL. BSecondly, there is an obvious and more
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consolidated upward trend in altitude AGL as onc goes to lower cloud
temperatures. This trend is again similar in both the NACA and modern data.

b. Temperature Dependence of Maximum Supercooled LWC by Cloud Category

Scatterplots of observed LWC vs. OAT at flight level are given in
figures 33 and 34 for layer clouds in the modern and NACA data sets,
respectively. Although there is a general decrease in maximum LWC with
decreasing temperature, the trend shown by the data sets taken separately is
by no means uniform. When the NACA and modern data sets are combined (not
shown), however, a more uniform trend becomes apparent. The combined data
scts should serve as a good basis for reexamining the probabilities of
exceading given values of LWC as a function of temperature for layer clouds.
The wolid line bounding the data points in figures 33 an:! 34 represents the
nmaximun observed and expected LWC for CONUS based on the combined CONUS data
set.

Figures 35 and 36 contain scatterplots of LWC vs. OAT for supercooled
convective clouds below 10,000 £t AGL. The NACA and modern data are shown
separately for comparison purposes but, as before, the combined data set
reveals a clearer limit to the maximum LWC as a function of temperature. The
apparent ljmit is represented by the solid line in figures 35 and 36« The
slope of this limiting line is markedly steeper than for layer clouda.

The abaence of observed LWCs above 0.6 g/m3 in the NACA data
(figure 36) at temperatures above about -7°C is due partly to the progressive
failure of the ice accretion technique for measuring increasingly large LWCs
at temperatures only a few degrees balow freazing. This is the well=known
"runof f" problem where, for a given temperature, there is a limit to the LWC
that can be intercepted by the probe without some of the supercooled water
running off or blowing off before it has time to freeze to the probe (Ludlam,
1951; Kleuters et al,, 1977).

The modern measurements use hot wire devices and laser based probes for
indicating LWC and therefore they do not have this problem. For the modern
data (figure 35), the shortage of LWC values greater than 1.3 g/md at
temperatures above -10°C is probably due to the shortage of flights into large
convective clouds with low, warm bases and with freezing levels that are high
but still below 10,000 ft AGL. Such clouds typically occur in the gpringtime
months.

Clouds with sufficiently deep extent below the freering level could
produce supercooled LWCs greater than 1.3 g/m3, but freezing levels in the
vicinity of 8000 ft AGL or highar would probably be required. This situation
is of little concern for present purposes, assuming that helicopters or other
light afrcraft of interest would stay below a high freesing level in the
presence of clouds anyway, or would at least avoid such large and obvious
convective buildups as & normal precaution for avolding possible turbulance,
lightning, or hail.

The Data Basa, a8 it currently stands, represants the generul wintertime
climate where freezing levels are well below 10,000 ft AGL, such that flight
above the freerzing level cannot generally be avoided.

18




Selected percentiles of LWC occurrences cumulative in each of the 5°C 3
K § temperature intervals are plotted in figure 37. It is seen again, that for ,
5 g convective clouds, the observed maximum LWCe occur between -5° and =10°C or
-10° and -15°C, depending on the percentile curve of interest. It must be
remembered that the Data Base represents the typical wintertime environment
with relatively low freezing levels. It does not include conditions in the
b interior of atypical, deep convective buildups having low, warm bases and
! § potentially large LWCs above an elevated freexzing level near 10,000 ft AGL.

{ ce+ Temperature Dependence of Extreme MVD by Cloud Category

: The variation of extreme values of MVD vs. OAT 1s somewhat more ]

; complicated than for LWC. Figures 38 and 39 contain scatterplots of MVD vs.

! OAT for supercooled layer clouds from the modern and NACA data setas,

' respectively. The two data sets are not in very good agreement. For
temperatures increasing above ~15°C the modern data show an increase in
maximum MVD up to a limiting value of about 35 ym as discussed earlier in this

. reports The NACA data set contains about a dozen MVDs between 35 and 50 um at

: . temperatures above =15°C, but these large MVDs are subject to considerable

. : overestimation as described earlier. The solid lines drawn on figures 38 and ]

A 39 show the proposed dependence of maximum MVD va. OAT for supercooled layer
o clouds below 10,000 ft AGL.

, Figures 40 and 41 show scatterplots of MVD vs. OAT for convective

; clouds. In this case, both the NACA and modern data are in agreoment and

St exhibit a trend that is just the opposite of that for layer clouds. That is,
& MVDs in supercooled convective clouds tend to increase with decreasing
temperature. In fact, there is not so much of a change in maximum MVD with
. temperature as there 1s an apparent increase in minimum MVD with decreasing
R temperature! Also note that, except for two maverick MVDs at 45 ym in the

o NACA data set, all of the supercooled convective cloud MVDs are less than 35
gm e !

! 7+ Average Values of MVD by Cloud Category

‘ Over the entlre supercooled temperature range of 0° to =30°C and for
. altitudes up to 10,000 ft AGL, both the modern and NACA data sets agree that
18 pym is the average MVD for convective cloudmr. For layer clouds, the average

MVD 1g¢ 13 um according to the modern data and the NACA . ita are in close
e agreement with an average of 14 um.

HORIZONTAL EXTENT

1, Ambiguities in the Meaning and Measurement of Horirontal Extent }}

‘ The term "horizontal extent" does not have a consistent, precisely
l defined meaning in the literature on aircraft icing. One usage indicates the
Z distance flown during a given measurement interval until a cloud gap of some
specified duration signals the end of the interval (Lewis and Hoecker, 1948,
pe 3). Ancther, less precise usage occurs when statistically processed data
' are to be interproted for engineering design purposes. An examplc is tha ;
problem of determining the probable maximum average LVC as a function of '
flight distance (horizontal extent) in general icing conditions (ibid., p. 9,

19

i

R

i «oedan -
L xprbraay 12 abuieareb oo N

. e v e pma—
o SRNEEREE
R 022 501 T 511 e e
e — —— e ————




ﬂ
|

37). This usage is implied by the "horizontal extent" curves of FAR-25, App.
C. There is no specification of allowalle discontinuity to the icing
conditions, or how large and frequent any cloud gaps may be. Even the
measurement interval ugage has not seen consistent specifications for
allowable cloud gaps, wuich have run from 10 s (0.5 nmi at 180 kt) (ibid., p.
3) to 10 min. (30 nmi at 180 kt) (Perkins, 1959, p. 6). "Horizontal extent"
does not seem to be used as a measure of the overall dimensions of wintertime
cloud systems throughout which icing conditions can be expected.

In practice, values of horizontal extent assocliated with airborne
measurements are more determined by the choice of sampling maneuvers and
flight path than they are a deascription of the actual geographic extent of
clouds and icing conditions. This is true of both the NACA and modern
research flights where r.petitive passes at different altitudes through the
same cloud or cloud systen are often executed. Otherwise, the cholce of
destinations, available fiight time, and air traffic restrictions, strongly
influence the ability of any research flight to pursue extended,
unidirectional measurements in preferred directions and at preferred altitudes.

In order to clarify the usage as much as possible, we distinguiash between
two meanings of the term as_applied in this report. One usage applies to the
duration of individual icing events. The other applies to the sum of a number
of icing events which together constitute an icing "encounter." The
"encounter” is conceptually the same as the gap~delimited icing interval. The
extent of an encounter is defined here as the total extent of a series of
icing events conseccutively penetrated until a gap of a stated, but selectable
length 1s experienced. Accordingly, even though the values of LWC, MVD end
other variables may differ from one event to anocher during the encounter, the
aircraft experiences measurable icing conditions throughout, except for
allowable gaps. The horizontal extent of individual icing events 1s probably
of greater interest for cloud physics studies per se, while the icing
encounter {8 probably more relevant to aircraft icing concerns.

2. Horizontal Extent of Individual Icing Events

The NACA data have been processed so that the "horizontal extent" of
individual icing events (columns 12-13 in the Icing Data Base) is siwply the
distance flown during actual exposure of the multicylinder probes. These
distances are ccmputed from the reported values of true airspeed, individual
exposure time, and the number of exposures represented in the reported LWC
averages. Flight distances between individual exposures, even within the same
averaging interval, are not counted. This convention permites the NACA data to
be compared with the modern data since the basis of measurement, i.e.,
discrete exposure intervals, is then the same.

The extents of individual icing events have been plotted against LWC in
figure 42 for the NACA data and figure 43 for the modern data. An inverse
relationship is evident between LWC and the longast horizontal extents
observed at any given value of LWC. This is a well-known result and is
reflected in the "horizontal extent” curves of FAR-25, App. C. The NACA
horizontal extents also show a notable bifurcation or double valuadness which
does not appear in the modern data. This bifurcation is probably an artifact
resulting from the grouping nf measurement exposures by the NACA researchers.
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3 wmi for the largest values of LWC observed. These torminal values vl
horizontal extant are consistent with the standard horizontal extents of

1744 nmi and 2.6 nmi specified in FAR~25, App. C for the Continuous Maximum
and Intermittent Maximum criteria, respactively.

At this point, it is of interest to find out what conditions produced the
extreme horizontal extents for the NACA data points labeled a through f in
figure 42. A consultation of the original NACA publications revealed that
only data point f wes a single, J minute exposure within one cloud. Tha other
data points in question represent from 12 to 25 exposures each! Thus it seems
likely that at least the data from the CuCb cloude (data points "b" and "e")
reprasent several passes through the cloud. Data points marked “a“, "c", and
"d" are from St, St or Sc, and As clouds, respectively and may have been
unurual opportunities for long-duration sampling.

3. Horirzontal Extent of Icing Encounters

In accordancae with our definition stated above, the exteants of entire
"encounters” have been constructed from the Icing Data Base by adding
horizontal extents of individual, consecutive, icing events until a specified
cloud gap interval is experienced. Figures 44, 45, and 46 ghow the results
for modern data up to 10,000 ft AGL where the maximum allowable cloud gaps are
1, 3, and 10 nmi, respectively. The horizontal extent for the encounter has
been plotted against the overall saverage LWC for the encounter. The choice of
cloud gap interval makes soma difference for LWCe less than 0.4 g/md but has
little effect on encounters with larger LWCe., That is, icing evants with
large LWCs are not only less frequant but they are of short duration as well.
They therefore add little to the horizontal extent of any encounter.

The published NACA data consist both of individual samples obtained miles
apart in the cloud or cloud system and groups of samples already combined into
an average LWC for the group. The large separations between the individual
samples preclude their inclusion into larger encounters, as defined above.

The existing groups cannot be further resolved into individual samplus, except
for some cases (Lewis, 1947) where the one sample having the greatest LWC of
the group 1s listed separately. A8 a result, the NACA horirontal extents are
already "locked in" and plots (not shown) of data for encounters with gaps up
to 10 nmi ara identical with those in figure 42.

4. Considerations for Horizontal Extent

In order to correct the discrepancy that currently exists in the meaning
of horizontal extent, it is suggested here, that, for helicopter applications,
at least, "horirontal extent” be linked to definable icing encounters for
engineering design purposes., This would simplify the conversion of
measurement data into design criteria. Icing encounters are defined by the
maximum distance (gap) allowed between individual icing events or continuous
icing intervuls. A standard value of maximum, allowable, gap distance could
be specified by the regulating agency. This would then permit an unambiguons
determination of maximum horizontal extents from basic data, such as in
figures 44 to 46,
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Con-idering the NACA date &'one, one could construct on figure 42 a
smooth u) representing the i:xruce maximum observed horizontal extent as a
function ¢ ' ¢ for encounters scparated by gaps of 10 nmi or lese. The curve
could be de:ovndined, for example, by averaging the data points along and above
the upper Lranch of the bifurcation for esch increment in LWC. Such a curve
for altitudes up to 10, 000 ft AGL would range from about 20 nmi at 0.1 g/m3
to about 3 nmi at 1 3/m .

The modern data move realinticnlly exhibit lunger maximum horisontal
extents for LWCs less than 0.3 g/m3. A smooth, or average curve
representing some specified, cumulative frequency of occurrence value for
horizontal extent ve. LWC could serve as a workable criterion for a specified
maximum allowabie gap distance. For example, the 99th percentile value of
horizontal extent (i.¢., the value of horixontal extent which is unexceeded
99% of the time) computed from the Data Base for each 0.1 g/m3 LWC interval
is shown superimposed on the scattarplots in figures 44 to 46.
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CONCLUSIONS

The reader is cautjoned to keep in mind the important fact that the
conclusions presunted here are based on data only in clouds at temperatures
below 0°C and for altitudes below 10,000 feet AGL and 12,000 feat ASL. The
reader 1g referred tn the Executive Summary at the beginning of this report
for the principal conclusions relevant to aircraft icing certificatinn.
Additional conclusions are given below.

1. Conclusions Based on Graphs and Analyses Detailed in this Report.

a. Supercooled LWCs up to l.7 grams per cubic meter (!/m3) have bean
found, but 99% of the observed values are less than 1.1 g/m? and 95X are

less Lhan 0.6 g/m3 for all cloud types, The largest LWCe occur in

convective clouds, cumulus (Cu) and cumulonimbus (Cb) usually within 100 to
300 nmi behind a cold front in maritime air masses, and especlally in
connection with orographic uplifting along the western slopas of the Cascado
mountain range in California (and probably in Washington and Oregon as well).
Except for these orographic influences, supercoolad convective clouds are rare
below 5000 ft AGL., Suparcooled LWCs groater than the observed maximum of 1.7
g/m3 may be possible below 10,000 £t AGL in deep convaective clouda with

bases which are relatively warm and below 4000 ft AGL. For example, given a
freeeing level ut 9000 ft AGL and cloud base at 3000 £t AGL (+10°C),
computations show that the practical mnximum (1.0s, two=thirds of the
theoretical maximum) LWCs are 2.0 g/m3 and 2.2 g/m5 at 9000 ft and

10,000 ft (=2°C), respectively. Conditions approximatley matching thesa
uimul:nnnoul requiremaents of deep convective cloud with base below 4000 ft AGL
and freering level near 10,000 £t AGL appear to ba rare howeve-, and no
instances have beaen recorded in the Data Base.

b. The rate of decreass of waximum observed LWC with decreasing
temperature at altitudes below 10,000 £t AGL appears to be about 0.2 g/m3d
per dagree C for convective cloudl and about 0.04 g/m3 per degree C for
layer clouds (msee figuras 33 to 36).

ce Average median volume diameters (MVDs) for cloud droplets in layer
end convective clouds are about 13 pum and 18 um, respectively, when
measurements at all temperatures between 0° and -25°C are lumped together.

d. Horizontal extents are altitude dependent and preferred altitudes
appear at 4000 to 6000 ft AGL and again at about B000 ft AGL. Maximum LWCe
are also variable with altitude and the sverage IWC increanses slowly with
increasing altitude AGL. Howevar, the average value of the produnt of LWC and
horisontal extent is practically indepandent of altitude between 2000 and
10,000 £t AGL. This latter result indicates that the average ice accretion to
be expected per icing encounter is independent of altitude over this same 2000
to 10,000 ft range (see figure 16).

a. When all superccoled cloud data are considered together, the extreme
values of LWC and MVD are approximated by the curves shown in figure 47 for
three significant temperatures. The curve corresponding to =20°C reflects the
abrupt drop in MVD which occurs at about =-17“C when contributions from
convective clouds (Cu, Cb) drop out. Convective clouds below 10,000 ft AGL do
not appear to exist at temperatures below about =17°C. Figure 47 better
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represents the lcing environment at altitudes up to 10,000 tt AGL than do the
Continuous Maximum and Intermittent Maximum envelopes of FAR-25, Appendix ¢
(see figures 1 and 4 of this report).

2. Conclusions Substantiated by the Icing Data Base but not Detailed in this
Report.

a4 Missing Data

leing clouds closely associated with frontal wave cyclones, deep low
pressure centetrs or winter storms, and stroug lake effect situations are still
not well represented in the Icing Data Base. Data are also scarce
specifically for cases of very low ceilings. When an airfield has "gone IFR" )
(1.es, the local ceiling is 1000 ft or less and the local visibility is one ‘.
mile or less) and the freeeing level is near or below cloud base, then any :
aircraft that takes off or lands at that location can hardly avoid icing 4
conditions. This type of waather condition is probably one of the greatest o
concerns to helicopters because the ceiling is too low to fly under,
considering ground clearance requiremants in most areas over land. Most of
the cases of low ceiling and low freozing level in the Washington, D area
during the winter of 1981-82 were associated with the widespread cloudiness of
frontal wave cyclones. This again emphasigzes the need to obtain a
reprasentative amount of ailrborne measurements in these low pressure, low
celling situations.

Data on freezing rain or froezing drizele are essentially absent from the
Icing Data Base at this writing.

b Geographic Variationa

Helicopters, whose flights are confined to certain geographic areas, uay
experience a frequency distribution of LWC that is markedly different from
those shown I{n figure 19 which is an amalgam of all cloud types, synoptic and
mesoscale conditions, and geographic locations:. For example, helicopters '
servicing oll rige offshore from the middle Atlantic and New England states 1
would encounter extensive stratocumulue forming offshore during cold air '
outbreaks (Ludlam, 1980, plate 7.10). A study of the cloud cover imagery from
the GOES-Fast meteorological satellite shows frequent occurrences of ;
persistent stratocumulus formation in these offshore areas during the winter 4
of 1981-82. The one NRL research flight that sampled these clouds at a ;
location offshore from Cape Hatteras, North Carolina, recorded LWCe up to
1.2 g/m3 at altitudes of 6000 to 7000 ft ASL. Of course, since the cloud
base al that location was about 3400 ft these clouds could have been easily
avoided by any airvcraft. But the point is that certain geographic areas,
particularly the offshore and mountainous areas, are scenes of peculiar
synoptic scale or mesoscale effaects which can significantly increase the
possibility for encountering values of LWC that are in the upper reaches of
the distribution curve.
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3. Conclusions Bared on In-Flight Observations and Experience

a, Effects of Snow

In the experlience of the author and other researchers (Politovich and
Sand, 1981, p. 17) snow has never accreted in noticeable amounts on the
airframe of the research aircra®t in flight. Neither has snow registered on
the Rosemount model 871FA ice detectors. But stuow may still contribute to
icing on components of helicopters or in engine inlets of helicopters and
other light aircraft. There may also be some combinations of airspeed and
ambient temperature at which snow may etick to airframes. Indeed, during the
winter of 1981-82 alone, nawspapers carried raports of at least two light
aireraft that were forced to land in snowstorms. One was a twin engine
Beechcraft on which one engine failed at 6000 ft in a snowstorm shortly after
takeoff from Baltimore-Wasmhington International airport on December 15, 1981;
the plane made an emergency belly landing on a highway after the second engine
began to fail. The other incident occurred on December 26, 1981 whun a
Beechcraft Baron crashed in a field near Hayden, Colorado, during & bligzard
in that Rocky Mountain area. All three persons aboard the plane were killed.

On thea other hand, it is & well-known fact that snow has the beneficial
affect of drying up supercooled droplets in a cloud, This effect is due to
the reduced pressure of water vapor near an ice surface compared to a water
surface, The result is that the water droplets in the cloud will evaporate as
water vapor is taken out of the air in the cloud by any snowflakes or ice
particles that may he there. Appreciable quantities of anow or other ice
particles in a supercooled cloud will rather quickly "dry up" the supercooled
cloud droplets.

Research data confirms this phenomenon and shows that the LWC and number
concentration of supercovled cloud droplets are very small in the presence of
notable wnowfall along the flight paths 1Indeed, during flight through a
snowatorn one may see nothing but "cloud" in all directions, but normally the
"cloud” will not be sufficiently denme for its passage over the wing of the
alrcraft to be noticeables In a typical water Jdroplet cloud, one can easily
sec tha cloud at least partially obscuring the wing tips.

This tenuous nature of a widespread snowstorm "cloud” was observad most !
notably by the author who was a passenger aboard a Boeing 727 in the same '
snowstorm that was associated with the Air Florida crash in Washington, DC on
January 13, 1982, On a flight from St louis to Baltimore that saume
alturnoon, the 727 type aircraft entered the top of the widespread cloud
system at about 35,000 ft at the start of the descent toward Baltimore. The
plane was in continuous "cloud" throughout the entire damceat though neither
the snow nor the “"cloud" was wufficiently dense to be noticeable over the
length of the wing. Only whan the ground became visible at 2000 ft or less on
final approach could the moderately heavy and steady snowfall be recognized.

The ralatively dark and definite background of trees outside the perimeter of
the approach path were needed to make the snowflalies vierible: A widespread
snowstornm of this type might aptly be described as largely snow and no cloud
in the sense of a distinguishable droplat cloud.
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b, Effecta of Graupel or Rain

Graupel and rain have both been olserved to actually assist in tha

removal of accreted rime ice from the leading surface of the wings (Jeck,

1980, p. 64), (Politovich and Sand, 1981, p. 17). The accreted rime usually

breaks away in 1 to 3-inch wide pleces at randow positions along the wing.

The instances noted by the author all occurred at ambilent air temperatures of
: not more than 2 or J deugrees celelue below freezing so that softening of the
i {ce may have bean expected anyway. In addition, the efficlency of thia
impact-assisted deicing is probably a function of flight sepeed and may
therefors be leas effective at the slower speeds of helicopters.

ce Variability of Cloud Conditions

Most of the research flights reflect coneiderable variability in cloud
base height, cloud layer thickness, and the number of distinct layers as a
function of position and time. In such circumstances, it can be appreciated,
that the pradiction of icing severity and extent at a given location or
altitude would be difficult except perhaps for forecasting the worst icing
conditions to be expectad for a given period. (Jeck, 1980, p. 64)
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! sequentially until a gap of some specified duration (3 nmi for this case) in

’ reached. At each 1000 ft level the nth percentile curves indicate the

‘ horizontal extent which was unexceeded in nX of the extended encou.ters within
'] the 1000 £t altitude interval immediately below. The right-hand column of

f numbers gives the number of data miles contributing within each 1000 ft

1 interval. A total of 983 data miles is represented in this Figure.
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PIGURE 20. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA FOR
LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -10°C to

0'C. The sime of sach plotted symbol is proportional to its statiastical
veight ({.e., the obssrved horizontal extent of the associated icing ovent) as
shown by the scale above the graph. The center of each plotted asymbol
corresponds to the average (and spproximately conatant) valus of LWC and NVD
observed during the icing event. Values of LWC for which no NVD messurements
are available ars plotted arbitrarily at 1 um MVD. A total of 2105 data miles
is represented in this graph. The Continuous Maximum envelope from FIG., 1 of
FAR=23, App. C, i» superimposed for comparison.
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! FIGURE 21. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA FOR
; LAYER CLOUDS UP TO 10,000 FT AGL AND FOR OLOUD TEMPERATURES FROM -20°C. to
: ~10°Cs The sise of each plotted symbol is proportionsl to its statistical
weight (i.0., the observed horigontal extent of the associated icing svent) an
shown by the scale above the graph. The center of each plotted symbol ‘
corresponds to the average (and approximately constant) value of LWC and MVD !
observed during the icing event., Values of LWC for which no MVD measurements
, are available are plotted arbitrarily at 1 um MVD. A total of 464 dats miles
is represented in this graph. The Continuous Maxiwum envelope fromw FIG. 1 of
FAR=23, App: C, is superimposed for comparison.
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FICURE 22. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-10°C. to 0°C. The mize of each plotted symbol ims proportional to ites
stacistical weight (1.e., the observed horizontul extent of tho aswsociated
{cing event) as shown by the scale above the graph. The center of each ‘
plotted symbol corresponds to the average (and approximataly constant) valusj
of LWC and MVD observed during the icing event. Values of LWC for which no }
MVD measurements are available are plotted arbitrarily at 1 pm MVD. A total
of 320 data miles is represented in this graph. The Interwittent Maximum
envelope from FIG. 4 of FAR-25, App. C, ip superimposed for comparison,
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FIGURE 23. SCATTERPLOT OF OBSERVED LWC, MVD COMEINATIONS IN THE NACA DATA
FC? CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
~20°C to =10°C. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the assoclated
iring event) as shown by the scale above the graph. The center of each
plotted aymbol corresponds to the average (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD neasurements are available are plotted arbitrarily at 1 Mm MVD. A total
of 315 data miles is represented in this graph. The Intermittent Maximum
envelope from FIG. 4 of FAR-25, App. C, 18 superimposed for comparison.
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FIGURE 24. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM =-10°C to
0°C. The various plotting symbols represent dif73rent data sources as
indicated in the key. The size of each plotted symbol is proportional to ite
statisticel weight (i.e., the observad horirontal extent of the associated
icing event) as shown by the gscale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measuremsnts are available are plotted arbitrarily at 1 thm MVD. A total
of 1320 data miles is represented in this graph. The Continuous Maximum
anvelope from FIG. 1 of FAR=25, App. C, is superimposed for comparison. The
other smooth curve is the observed, apparent limit tc the CONUS data for this

temperature 'nterval.
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FIGURE 25. SCATTERPLOT OF OBSERVED LWC, MVD CUOMBINATIONS IN THE MODERN DATA

FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM =20°C to

=10°Cs The various plotting symbols represent different data sources as

indicated in the key. The size of each plotted symbol io proportional to {ts !
statistical weight ({.e., the observed horizontal extent of the associated [
icing avent) as shown by the scals above the graphs The cantar of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are aviilable are plotted arbitrarily at 1 tm MVD. A total
of 1100 data miles i{s represented in this graph. The Continuous Maximum
envelope from FIG, 1 of FAR=23, App. C, is superimposed for comparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this
temperature Interval,
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FIGURE 26. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -30°C to
’ ~20°C. The various plo*ting symbnls represent diffurent data sources as

indicated in the key. The sisze of each plotted symbol 1is proportional to its
statisticay waight (i.e., the observed horisontal extent of the associated

. ) { ‘ing event) as shown by ths scale above the graph. The center of each

ce plotted symbo) corresponds to the avarage (and approximuately constant) value
of LWC and MVD obeerved during the icing evant. Values of LWC for which no
MVD measurements are aveilable are plotted arbitrarily at 1 ga MVD. A total
of 174 dats miles is represanted in this graphs The Continuous Maximum
envelope from FIG. 1 of FAR-23, Apps C, is suparimposed for couparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this
tempacaturs interval,
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FIGURE 27. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
' FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM

' ~10°C to 0°Cs The various plotting symbols represent different data sources
as indicated by the key. The size of sach plotted symbol is preportional to
its statistical wuight (1.0, the observed horisontal extent of the

| assnciated dcing event) as shown by the scale above the graphs The center of
each plotted symbol corresponds to the average (and approximately constant)
value of LWC and MVD observed Auring the icing svent. Valuus of LWC for
which no MVD measurements are availabie are plotted arbitrarily at 1 tm MVD.
A total of 734 data miles is represented in this graph. The Intermittent
Maximum envelops from FIG. 4 of FAR-25, App. C, is superimposed for
comparison.
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. FIGURE 28, SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN UATA
| FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM

o =20°C to -10°C. The various plotting symbols represent different data

sourcas as indicated by the key. The sizme of esach plotted symbol is

' proportional to ite statistical weight (i.e., the observed horisontal extent

' of the associated icing event) as shown by the scale above the graph. The

center of sach plotted aymbol corresponds to the average (and approximately

constant) valua of LWC and MVD observed during the icing event. Values of

k LWC for which no MVD measurements ars available are plotted arbitrarily at

1 pym MVD. A total of 244 data miles is represented in this graph. The

Intermittent Maximum envelope from FIO. & of FAR-23, App. C, is supsrimposed

for comparison.
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FIGURE 29, SCATTERPLOT OF ICING EVENT TEMPERATURES V8. ALTITUDE FOR MODERN
DATA FROM SUPERCOOLED LAYER CLOUDS (8t, 8c, Ns, As, Ac) UP TO 10,000 FT AGL.
The various plotting symbols represent different data sources as indicataed ir
the key. The size of each symbol is proportional to itm statimtical weight
({.a., the observed horizontal extent of the awsociated icing event) ae shown
by the scals above the graph. The center of each symbol corresponds to the
average (and approximately constant) value of altitude and OAT obsarved
duri:. the icing avent. A total of 2660 dats miles is represented {n chis
graph.
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FIGURE 30, SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR NACA
DATA FROM SUPERCOOLED LAYER CLOUDS (8t, Sc, Ns, As, Ac) UP TO 10,000 PT AGL.
The size of each symbol is proportional to its stetistical weight (i.e., the
observed horisontal extent of the associated icing event) as shown by the
scale above the graphs The center of cach symhol rorresponds to the average
(and approximataly constant) value of altitude and OAT observed during the
icing event. A tontal of 2610 data miles 1s reprepsented in this graph.
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FIGURE 31. SCATTERPLOT OF ICING EVENT TEMPERATURES V8. ALTITUDE FOR MODERN
DATA FROM BUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The
various plotting aymbols represent different data sources as indicated in the
key. The siee of each symbol is proportional to itw statistical waight
(i.0s, the obsevrved horizontal extent of the ussociated icing event) as shown
by the scale above the graph. The center of each symbol corresponds to the
average (and approximetely constant) value of altitude and OAT observed
during the icing event. A total of 980 data miles is represented in this
graph,
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{ FIGURE 32. BSCATTERPLOT OF ICING EVENT TEMPERATURES V8. ALTITUDE FOR NACA

t DATA FROM SBUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The
size of each symbo) is proportional to its statistical weight (i.e., the

‘ observed horisontal extant of the associated icing evant) as shown by the
scale sbove the graph. The center of each symbol corresponds to the average
, (and approximately constant) value of altitude and OAT observed during the

: icing evant., A total of 620 data miles s represented in this graph.
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FIGURE 33. BSCATTERPLOT OF LWC VA, OAT FOR MODERN DATA FROM RUPERCOOLED LAYFR
CLOUDS (8t, B¢, Ns, As, Ac) UP TO 10,000 PT AGL, The various plotting
symbols represant different data sourcas as ind{cated in the key. The sise
of sach aymbol {w proportional to it atatistical weight (i.e., the cbserved )
horisontal wxtent of the sssoclated lcing evant) as shown by the mcale above
the graph. The center of each symbol aorresponds to the averags (and
‘ approximately constant) value of LWC and OAT obssrved during the icing
| event. The solid line reprasents the appsrent upper limit to LWC as n
. function of temperature for CONUS supercooled layer clouds below 10,000 £t
" AGL. The position of the 1ine is based on the maximum LWC values in the
cambined NACA and modern CONUS data sets. A total of 2660 data miles {s
represeited {n this graph,
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- FIGURE 34. SCATTERPLOT OF LWC VB. OAT FOR NACA (1946=1950) DATA FROM
BUPERCOOLED LAYER CLOUDS (8t, 8¢, Ns, As, Ac) UP TC 10,000 PT AGL. The sice
of cach symbol is proportionsal to its stutistical wveight (i.e., the observed

. horiszontal extent of the associated icing event) as shown by the scale above
. the graplic The center of eech symbol corresponis to the avarage (and

Lo apprcxinatealy coastant) value of LWC and OAT observed during the icing

i event. ‘'The molid line bounding the data points represents the apparent upper

| 1dmit to LWC as a function of temparaturc for CONUS superconled layer clouds

' below 10,000 ft AGL. The position eof the line is based on the maximum LWC
values In the combinud NACA and wedern data wets., A total of 2610 data miles
is represented in this graph.
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FIGURE 35, BCATTERPLOT OF LWC VB, OAT FOR MODERN DATA FROM S8UPERCOOL®D _‘!
CONVECTIVE CLOUDS (Cu, Ch) UP T0 10,000 FT AGL, The various plotting symbols b
represent differant data sources as indicated in the key. The sise of each
synbol is proportional to lts statistical weight (i.e., the observed
horisontal extent of the arsocisted icing event) as shown by the scale above
the graph, The center of each symbol corrssponds to the average (and
approximately constant) value of LWC and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled ronvective
¢louds below 10,000 ft AGL. The position of the line ie bawad on the maximum
LWC values in the combined NACA and modern data sets. A total of 980 data
milas {s represented in this graph,

34




2.

O = 28-25nmi

O = 15-20rm;

O = 10-15mmi
' ow 5-1Bmmi

1. 5 J{-- RB-5rmi

p

L

LIOUID WATER CONTENT (g/m)
S

. T o ]
2.5 | o |
P kb.- o . O 3
! )
' ' « S ®O .6 éa : ‘
B 2 "% o
: 2. @ :

-
. o

| 30 =25 -2 -15 -1 -5 @
ﬁ AIR TEMPERATURE (deg C)

FIGURE 36, BCATTERPLOT OF LWC VB. OAT FOR NACA (1946~1930) DATA FROM
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The size of wach
symbol {s proportional to its statistical weight (i.e., the observed
. horirontal extent of the associated icing event) as shown by the scale above

- the graph. The center of esch symbol corresponds to the average (and
approximately constant) value of LWC and OAT obaserved during the icing
event. The aolid line bounding the dats points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled convective
clouds balow 10,000 £t ACL. The position o! the line is baued on the maximum
LWC valuee in the combined NACA aud modern data sets. A total of 620 data
miles i{» reprenented in thia graph,
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FIGURE 38. SCATTERPLOT OF MVD VS. OAT FOR MODERN DATA FROM SUPERCQOOLED LAYER
CLOUDS (St, Sc, Na, As, Ac) UP TO 10,000 FT AGL. The various plotting
symboli represent different data sources as indicated in the keys The size
of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as gshown by the scale above
the graph. The center of each symbol corresponds to the average (and

¢} rroximately constant) value of MVD and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper
limit to MVD as a function of temperature for supercooled layer clouds below
10,000 ft AGL. The position of the line at temperatures above -15°C 1s baged
on the maximum MVDs in the modern data only, but below ~15°C the line is
hased on maximum MVDs from both the NACA and modecrn data sets. The data
points plotted at 1 um MVD are those for which the MVD values are actually
unknown. A total of 2660 data miles i represented iu this graph.

57




45 | O = 20-25rmi, ©
O = 15-20rnmi '

O= 18-15nmi
4B o= 5-10rmi ()
35 | == 2-Srmi . @

MEDIAN VOLUME DIAMETER (pm)
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FIGURE 39. SCATTERPLOT OF MVD V8. OAT FOR NACA (1946-1950) DATA FROM B
SUPERCOOLED LAYER CLOUDS (St, Sc, Na, As, Ac) UP TO 10,000 FT AGL. The size
of each symbol is proportional to ite statistical welght (i.e., the observed
horizontal extent of the associated icing event) as ehown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing
event. The solid line through the dats points represents the apparent upper
: 1imit to MVD as & function of temperaturc for supercooled layer clouds below
10,000 ft AGL. The position of the line at tempevatures above -~15°C is based
on the maximum MVDe in the modern data only, but below =15°C the line is
based on maximum MVDs from both the NACA and modern data sets. The data
: points plotted at 1 um MVD are those for which the MVD values are actually
' unknown. A total of 2610 data miles is represented in thie graph.
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FIGURE 40. SCATTERPLOT OF MVD V8. OAT FOR MODERN DATA FROM SUPERCOOLED
CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The varivus plotting symbols
represent different data sources as indicuted in the key. The size of each
symbcl is proportional to its statistical weight (i.e., tle observed
horizontal extent of the associated Llcing avent) as shown by the scale above
the graph. The center of each symbol correaponds to the average (and
approximately corstant) value of MVD and OAT observed during the icing

event. The solid line bounding the data points represents the apparent upper

0B € 3«3

and lowor limit to MVD as a function of temperature for supercooled

convective clouds below 10,000 ft AGL. The position of the line is based on
extreme MVD valuer In both the NACA and modern data sets. The data pointe
plotted at ) uw MVL are those for which the MVD values are actually unknown.
A total of 980 dats miles is represented in this graph.
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FIGURE 41. SCATTERPLOT OF MVD VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The size of each
symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the amsociated icing event) as shown by the scale above .
the graph. The centar of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT obtserved during the icing

cvent, The solid line bounding the data points represents the apparent upper
and lower limit to MVD es a function of temperaturea for supercooled
convective clouds below 10,000 ft AGLs, The position of the line {s basad on
extreme MVD values in both the NACA and modern data sets. The data points
plotted at 1 ym MVD are those for which the MVD values are actually unknown.
A total of 620 data miles im represented in this graph.
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FIGURE 42.

SCATTERPLOT OF NACA

OBBERVED HORIZONTAL EXTENTS OF INDIVIDUAL

ICING EVENTS V8. AVERAGE

LWC OVER THE EVENT.

Data are from all supercooled

cloud types up to 10,000 ft AGL

and for all obsarved cloud tomparatures below

0°c.

Extreme values, labeled a

through

£, are analysed individually in the

; HORIZONTAL EXTENT section of the text. A total of 3200 data miles is

j represented in this graph.
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FIGURE 43, SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF INDIVIDUAL
ICING EVENTS VS. AVERACE LWC OVER THE EVENY. Data are from all suparcooled
cloud types below 10,000 ft AGL and for all observed cloud temperatures below
0°C. A total of 3645 data miles is represented in this graph. The different
plotting symbols represent different data sources as indicated in the key.
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. FIGURE 44, SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE I1CING
ENCOUNTERS VS. AVERAGE LWC OVER THE ENCOUNTER. In this figure an icing
: encounter imn defined av a sories of one or more icing events traversed con-
o sscutively until a c¢loud gap of 1 nmi or more is reached. The horirontal
[ e extent of the encounter is the sum of the horizontal extents of the component
'$ icing events but dnes not include the extent of permissible cloud gaps. Data
are for all supsrcooled cloud types at altitudes up to 10,000 ft AGL and for
all obeserved cloud temperatures below 0°C. A total of 3645 data miles is
represented in this graph. The different plotting eymbols represent differ-
ent data sources as indicated in the key. The curved line is the 99th percen-
tile of horizontal uxtent for these encounters av a function of average LWC.
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FIGURE 45, SCATTERPLOT OF MODERN OBSERVED HORLZONTAL EXTENTS OF ENTIR: LCING
ENCOUNTERS VS. AVEIRAGE LWC OVER THE ENCOUNTER. In this figure an ilcing
encounter le defined as a series of one or more icing events traversed con-
secutively until a cloud gap of 3 nmi or more 1y reached. Tha horizontal
extent of the oncounter {8 the wum of the horirontal extents of the component
fcing events hut does not include the extent of permissible cloud gaps. Data
are for all supercooled cloud typas at altitudes up to 10,000 ft AGL and for
all obmerved cloud temperatures below 0°C. A total of 3645 data miles s
represented in this graph. The differant plotting symboles represont differ-
ent data sources as indicated in the key, The curved line ia the 99th percen
tile of horirzontal extent for these encounters as & function of average LWC.
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. FIGURE 46, SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
ENCOUNTFRS VS. AVERAGE LWC OVER THE ENCOUNTER. In this filgure an icing
encounter 1# defined am a serius of one or more icing events traversed
consecutively unt{l a cloud gap of 10 nmni or more is reached. The horigzontal

ot extent of the encounter is the sum of the horigontal extents of the component 4
feing cvents hut does not include the extent of permissible cloud gaps. Data

X nre for all supercooled cloud types at altitudes up to 10,000 ft AGL and for

} all observed cloud temperatures below 0°C. A total of 3645 data miles is

¢ vrepredented in this graph. The differsnt plotting symbols represent differ-

‘ ent data sources as indicated in the key. The curved line is the 99th percen-
tile of horizontal extent for these encounters as a function of average LWC,
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FICURE 47. APPROXIMATE EXTREME VALUES OF LWC AND MVD CUMBINATIONS OBSERVED
1IN SUPERCOOLED CLOUDS AT ALTITUDES UP TO 10,000 ¥T AGL. 'The curved lines
here represent the approximate extreme valuea of LWC and MVD observed in any
aupercooled cloud icing c¢vent up to 10,000 ft AGL and up to the temperatures
{ndicated.
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APPENDIX A
THE. NEW DATA BASE FOR SUPERCQOLED CLOUDS UP T0 10,000 FT AGL
This appendix containe the following information.

L« The DATA CODING SCHEMLE (Table A-1) == a list of the items included in
the Data Base and thelr arrangement on an 80-column punched card format. Each
lcing event requires two 80-column records (i.e., two punched carde, or their
oquivilent un digital magnetic tape)s The first card or leading card,
containg general i{nformation about the flight, the cloud ov cloud system in }
which the measurements tock place, and the nssociated weather situations. The
second or "Lype 2" card contains specific data such as LWC, MVD, etc.,
nveraged over u spuelific icing event defined by the "Rules for Defining
Uniform Cloud Intervaleg" given in Table 1 of the text. Usually thare is more
than onn ldentitfiable {cing event in a given cloud (or cloud system) in which
case therve arv several “type 2" data cards following a common leading card.

This proup of cardw, consisting of 4 leading card followed by one or noru }A
"type 2" data cards 15 referred to as a data suite. )

2y The QUDE SYMBOL EXPLANATION (Table A=2) == an item=by-item
explanation ol the duta entries, the selection of alphanumeric symbola that
are allowable Tor coding the data into the card columna, and the fomat tor

entering the uymbols Into the assigned card columns. Examples are given in
many case ltor purposes of {llustration.

3o The LIST OF CODE SYMBOLS (Table A-3).

A+ The NEW SUPKRCOOLED CLOUD DATA BASE (Table A=4) == a complete listing
ol the coded Data Bade aw 1t exiwts at this writing: Additions arae
anticipated {n the near future as more data, already in axistence, are made
avatlables  Thede ndditions are expected to include data from clouds along
cold froutsw and {n eyclonic stormm, orographic clouds, Mt. Washington (New

Hampuhire) Observatory measurements, and some modern Buropean altrborne
Medsurement de




e TR

TABLE A-l. DATA CODING SCHEME

First Card of each Data Suite

Item Code
Mimsion luentifier (Flight No. or Cloud No.) XXXXXXX
Date of Measuremont MMDDYY
Ceographic Location GG or GGG
Sourca of Datat
Agency LLL or LLLL
Reference (Publication ID or Report No.) 22 memm—— 22
Altitude Reporting Convaention!
Scala used for data in this suite A
Elevation of local surface (hundreds of feet,
ASL) FF or M

Cloud Information:

Cloud type CC or CCCe

Uniformity ¢

Cloud base altitude (hundrads of feet) BBB

Cloud base temperature (9C) +WW. W

Cloud top cltitude (hundreds of faeat) My

Cloud tnp temperature (OC) -YY.Y
Weather Factors!

Alrmass type aAa or Ma

Weather description ec === ¢¢
Card | indicator 1

Second and Followinlicnrdl of each Data Buitae

Ltem Caode

Time of Day tor Event hhom+h
leing Event Intormation

Evant Nu ee

Defining criterion f

Duration (min.) mm or «m

Distance in cloud (nmi) dd or d
Afrcraft State during Lvent)

Hampling maneuver B

Alrupeed (kt) \A'A

Altitude (ft) anaaa
Outside Alr temperdature (©C) +ttot
LWC Meter Datat

LWC (r/m?) WeW OF JWW

Probe 1D PP

Card
Col umn s

1-7
8-13
1416

17-20
21-36

37
38-39
40=43

4347
48-52
33~5%
56=60

61=bJ
64-79
80

Caxd
Columng

1=0

7-4

9
10~11
12-13

14

1517
18-22
23-217

28-30
31-32
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TABLE A~l. DATA CODING SCHEME (Continued)

ltem

Oruplet Probe Data:
LNC (g/m3)
MVD (um)
Mux droplet diameter (um)
N (no/ee)
Probe 1D

Precipttation or Other Lurge Particle Probe Data

PMS 2D=C Prohe concentration
(Particles per liter)
PN§ 2D~ Probe " " " »
PMS 1D (OAP) Probe "o "
Othor lce Particle Counter "
Prube 1D

lew Mator Latat
LWC (g/md)
Lefng rate (g em™2 hour~l pp

cin/ hour)

Probe 1D

leo Motor Dita (2nd probe, if used)
WG (g/m3)
tetag vate (p co*Z hour~l op

cin/ hout)
Probe 1D

Woather Fretorgs
Precips durlng measurumenty
(type & {ntensity)

Htate of ¢lowd particles
Cand 2 {ndlcutor

A~}

Code

WeW O JWW
uu

1 14

ann

pp

N+ OF 0N
Nen OT WOin
nn or «n
nn or .n

P

WiW O JWW

{edr re Jiir
Fp

WaW OF Ww
Lelr or Jiir

pp

@ or yg
[T
1

Card

Columns
RALSL

13-35
36~37
38~-39
40=42
43~44

45=47
48-50
51-%2
53-54
59

J6~58

39«62
63-H4

6~67

68-71
12-73

T4=74
76=79
40




TABLE A-2. CODE SYMBOL EXPLANATION

CARD 1 --- COMMON INFORMATION

Mission ldentifier (Flight No. or Cloud No.)

Up to 7 symbols are allowed to name or number the flight or cloud.

Date of Measurement

MM = month, DD = day, YY = year

Geographic Location

Use standard 2-letter symbols for siates (e.g. KS = Kansas, IL = Illinuis),
preceded by a ceglonal identifter (w = western, n = northern, s = southern,
¢ = eastern, ¢ = central, o = ocean or shoreline area). For more localized
Flights use standard 3-letter symbols for the nearest airfield (e.g. BUF =
Buffalo, MKG = Muskegon, etc.). For flights localized over or along major
lakes, use 2-letter symbols (e.g., LE = Lake Erle, LH = Lake Huron, etce)e

Source of Data: Agency

Use 3 or 4-letter symbuls (e.g., NRL, NACA, UWY, MRI, etc.).

Source of Data: Reference

Up to 16 svmbols are allowed for report numbcrs, litecature citations.

Altitude Reporting Convention

Scale Used tor Deta in this Sulte

This one letter symbol (P, S, or G) indicates whether the altitudes on this
lead card and on the data cards assocluted with it are all given in terms of
pressure altitude (P), altitude above sea level (8), or altitude above the
local surface or ground level (G).

Elcvation of Local Surfaceo

This {nformatlion is important for use in later data analyses where altitudes
reported variously in pressure altltude, above ground level, etc. must be
converted to o common scales Elevatlons up to Y900 ft ASL may be reported.
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TABLE A=2. CODE SYMBOL EXPLANATHON (Cont fined)

For data [rom above mountainous terrain where elevation is variable or
ambipuous, cuter the letter "M" instead of a numerical value.

Cloud Information

Cloud Type

Up to 4 symbols are allowed to describe cloud types. Conventional notation
(e.g., St for stratus, Sc for Strato Cumulus, etc.) may be used as well as
unconventional notation such as NCSt for non-cyclonic stratus, or CySt for
cyclonic st atus, for example, and OR = orographic, Ln = lenticular.

Cloud Uniformity

C = zontinuous, 1 = intermittent (scattered), B = broken, V = variable (Only
continuous cloud parcels of about 1 nui or more in horizontal extent are
considered. Cloud parcels separated by short breaks constitute a "broken"
¢loud, but the cloud parcels selected for use as data are themselves
continuous.)

Cloud Base/Top Altitudes

Expressed in hundreds of feet pressure altitude, above ground level or other
as gpeclfied in column 37 of the first card of the suite.

Airmass Type

Use standard 2 or 3 letter designators such as cP, mPk, etc., or Mm for
moditied maritime, Mc for modified continental.

Weather Description

Up tu 16 symbols dare allowed to indicate the relevant weather conditions and
the distance and direction of the sampled clouds from a particular feature
such as a low pressure center, cold front, etcs (See Table A-3 for one- and
two~letter code symbols).
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)
CARD 2 =~ ICING EVENT DATA

Time uf Day for Event

Enter the hour and minute at which the event began. For yome of the old NACA
data where measurements were conducted over an extended time period, it is
necessary to use +h in columns 5-6 to indicate that the measurements occurred
for h hours after the indicated starting time. The letter "Z" following an

ertry indicates Greenwich Mean Time; otherwise, the entry is in local standard
time.

Eyent No.

Al or 2 digit number assigned by a data analyst to identify each icing event
as a separate entity.

Defining Criterion

Individual {cing events are identifled and delimited according to the rules
for defining uniforn cloud intervals given in Table 1l of the texk. A code
letter 1s entered in column 9 for icing events defined by one of the level
flipht criterla, (e.g., "C" indicates that the icing event in question
occurred in level fliyht from the end of the previous event or from the time
the aircraft cntered the cloud until the outside air temperature rose above
0°C). For vertical profile flights, the code letter "P" specifies that
rules for profile data are used to define the icing event in question.

Duration
The time (to the necarest tenth or whole minute) the event lasted. Applies
only to events occurring during level flights For profile flights enter "N"
in column 11.

Distance in Cloud

The approximate distance (in nautical miles) traveled by the aircraft during
the ieing event. Note that the appro.lmate airspeed is required to compute
this value. Enter "N" in column 13 for profile flightr. Use only for

distance flown during actual measurements, not for estimated overall cloud
horizontal extent.




TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

Alrcraft State during Event

Sampling Maneuver

L = level tlight, 8 = gpiral profile, P = slant profile, V = variable

Airageed

Enter at least an approximate, average, true airspeed (in knots).

Altitude

Expressed in [eet pressure altitude, above ground level, or other as specified
in column 37 of the Firat card of the suite, during the event. For use in
salvaging NACA data wheve altitude range extended more than 4500 ft, enter
11luu to indicate that altitude was greatly varliable between lower (1lll) and
upper (uu) limits expressed in hundreds and thousands of feet, respectively.
Eigs, data ranging over altitudes from 11,800 to 14,600 ft would be entered as
11815,

Qutside Alr Temperature

Enter average temperature during event, including the + or - sign and the
decimal. To salvape variable altitude (and temperature) NACA data, enter
Viluu in columns 23-27 where V indicates a variable altitude case, and 11 and
uu are the mln and max temperatures (both assumed negative) to the nearest
whole degrees Celsius.

LWC Meter Data

This section would normall be used for data obtained from a Johnson-Williama
or similar hot wlre type of LWC sensor, or from a heated sample dewpoint
sansor measurcment where no droplet slze information is available and an

acceretion of {cing 18 not necessary for the measurement. Decimal point must
be includad.

Probe 1D

JW = Johnson-Williamse, C8 = C.S.1.R.0.,, DP = dewpoint, or others as needed.

Droplet Probe Data

Thie section 18 normally used for data from FMS probes, the rotating
multicylinders, or other probes which yield droplet or ice particle size
information. LWC data 18 entered as specified above for LWC meters.

A-7




TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

MVD (um)

Enter the indicated median volume diameter (mass median dliameter) in microns.

Maximum Droplet Diameter

For the {cing cylinder technique this information usually comes from the fixed
diameter cylinder covered with sensitized blueprint paper. For droplet
counter probes the maximum droplet diameter is defined to be that diameter
which includes 95% of all LWC indicated, assuming that the probe(s) in use are
senaitive to the largest droplets actually present in the c¢loud. Rain,
drizzle, snow and other frozen particles are not Included in thils category.

Droplet Number Concentration, N

Enter the indicated number (per em3) of droplets in all measured sizes. For
the precipitation or large particle probes the entries are in number of
particles per liter to the nearest tenth or whole number. For the PMS~ID
(OAP) probe, 1f the concentration exceeds 100 per liter, then use "le¢," "2¢,"
etc., to indicate the concentration to the nearest 100, 200, etc., per liter.

Probe ID

A = ASSP, F = FSSP, R = rotating multicylinders, F(C = fixed diameter cylinder
with genaitized blueprint paper, RF = combination of R and FU. RI +» rotating
multicylinder data adjusted for exposure for indicated by recording ice rate

meterss W = University of Washington (Turner-Radke) Optical lce Particle
Counter,

Ice Meter Data

This sectlon is normally used for data from ice accretion sensors without

droplet wize information. LWC, L{f deducible from the probe, is entered as
specified above for LWC meters.

Icing Rate

This iaformation 18 not often included in the data reports but it is &
desirable piece of information. Enter the rate to the nearest tenth, accuracy
permitting. Following the numerical entry, enter the letter "G" if rate is in

g cm~2/hour, or "C" if rate is in cw/hour, or "I" if the rate is in
inches/hour.,




TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

Probe 1D

RC = Rosemount model 871, 10 = Leigh (Mark 10), 12 = Leigh (Mark 12), RM =
rotating multicylinders, RD = rotating disk, PA = probe based on pressure
scensitive array of holes.

Weather Factors

Precipitation During Measurements

This item refers to the occurrence of precipitation in or from the cloud,
preferably us observed from the aircraft. Observations from the ground are
allowable only if preciplitation is observed. Absence of precipitation at the
ground is no indicator that precipitation is lacking in, or just below the
cloud, since the precipitation may be evaporating before it reaches the
ground. Conventional reporting symbols atre to be used, such as S- = light
snow, S = moderate snow, S+ = heavy snow, etc.

State of Cloud Particles

Columns 76-79 may be used for qualitative observations on the state (liquid or
{rozen) of the cloud. Symbols may be m§ = mostly sncw, mW = mostly water, ml
= mostly ice, mWl = mostly water with some ice, etc.

Ceneral Information

For all cases, enter the letter "U" when the value for an entry {e unknown.
I{ the entry category docs not apply, e.8.,, columns 10=-]1 and 12-13 for
profile Ilights, enter "N" for not aupplicable. An asterisk (%) preceding an
entry denotes an estimated entry. The letter "X" indicates that a value was
supplied for the entry but that it was obviously an incorrect value due to
miscalculation or to instrument mal-performances The lower case letter "m"
indicates a missing value, usually because the required computations or

averages have not yet been performed even though the data are available to the
analyst.
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TABLE A-3. LIST OF CODE SYMBOLS
(Use separately or in combination)

A = Ahead of Ud = Updraft
Bt = Between Uf = Upslope flow
C = Convergence Up = Upper, upper lavel, upper
Cf = Cold front part
Cl = Cloud(s) u = Usually 1
Cv = Couvection W = West -
Cy = Cyclone, cyclonic flow WE = Warm front ]
D = Dense Wi = Wind(e) »
Dy = Dry Wk = Weak ]
d = Due to Wv = Have o !
E = East Wy = Westerly
Ey = Easterly * = Estimated value follows ]
F = Following ~ = To, moving toward !
F1 = Flight level 7 = Amount or type uncertain ‘
Fm = Fast moving +5, 1, 2,44+ = Numaral indicating ]
Fw = Fair weather distance in hundreds of nmi |
g8 ™ General(ly) ]
He = High pressure center
Hp = High pressure region -
I = Inversion PRECIPITATION CODE SYMBOLS d
Inn = Inversion at flight level nn ’
L = Layer R = Rain
Lec = Low pressure center § = 8now ]
Lp = Low pressure region ZR = Freezing Rain |
La = Lgke effect L = Drizele
M = Moderate, medium ZL = Fraeexing Drircle

i N = North E = Sleet

| Ny = Northerly A = Hail

ﬁ 0 = Over SP = Snow Pallats

| Oc = Occluded T = Thunderstorm
0f = 0Occluded front
Or = Orographic
Ot = Outside of
P = Precipitation CLOUD NAMES
Pg ™ Pressure gradient
P = Possibly, possible 8t = Stratus
R = Ridge S8c = Stratocumulus
Rb = Rainband Ns = Nimboytratum
§ = South As = Altostratus
Sf = Stationary front Ac = Altocumulus
Sm = Slow moving Cu = Cumulus
Sr = Strong, deep Cb = Cumulonimbus
St = Stationary
Su = Surface
8y = Southerly
[ = Some
T = Thin
Tb = Turbulence
Tr = Trough
Ua = Unntable air

A-10
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¢

bDC
DEN
DET
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FLC

GCK
GLD
GLL
GSH

HGR
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TABLE A~3. LIST OF CODE SYMBOLS (Continued)

LOCATION IDENTIFIER CODE

Location Symbol Location
Arizona LAN Lansing, MI
Ak ron, CO LBF North Flatte, HNE
Altoona, PA LTA Lake Tahoe, CA
Astoria, OR LHX L.a Junta, CO
Blue Canyon, CA MA Massachusetts
MD * Maryland
California ME Maine
Colorado MI Michigan
Akron, OH MN Mitnesota
Chadron, NE MO Missouri
Cleveland, OH MT Montana
Cheyanne, WY MCC McClellan AFB, CA
MCK McCook, NE
Dodge City, KS MEM Memphis, TN
Denver, CO MFD Manstield, OH
Detroit, ML MFR Medford, OR
Dalhart, TX MKG Muskegon, ML
Duluth, MN MRY Monterey, CA
MSP Minneapolis-
Eau Clalre, W1 St. Paul, MN
Flagstaff, A2 NC North Carolinu
NE, NU Nebraska
Garden City, KS NJ New Jersey
Goodland, KS NM New Mexico
Creeley, CO NV Nevada
Goshen, IN NY New York
Hagerstown, MU OH Ohio
Hoquiam, WA OR Oregon
Huntington, WV OLM Olympia, WA
OMA Omaha, NE
Towa ORF Norfolk, VA
Idaho
Illinois PA Pennsylvania
Indiana PAE Everatt Pailne
Dulles Int'l Airport, VA Field, WA
PDX Portland, OR
Johnstown, PA PIH Pocatello, 1D 3
Kansas QUE Quebec, Canadu 3
Louisiana RDD Redding, CA '
Lake LErie ROA Roanoke, VA
Lake Huron RWL Rawlins, WY

Lake Michigan
Lake Suparior

A-l1
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TABLE A~3. LIST OF COLDE SYMBOLS (Continued)

LOCATION IDENTIFIER CODE

Symbol Location Symbol Location
sp Spain VA Virginia 1
5CQ Santiage, Spain VLL Valladolld, Spain
SEA Saattle, WA VWV Waterville, OH :
SMF Sacramento, CA ;
SNY Sidney, NE WA Washington i
SYR Syracuse, NY W1 Wisconsin 3
WV West Virginia b
TN Tennessee WY Wyoming . ,
TX Texas W72 (offshore, VA,NC) ‘
TVC Traverse City, M1 .
237 (offahure, WA)
uT Utah \

A-12
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TABLE A-9q,
Data File No.

------------------------------- tard Column

16147218 1 2v139 9112V0943 N N . 3
Fle 040548WwURNACA NALA TH-1393
174250220 4 9L139 4750 -S.b N N . 481,
17197-22H 1 2L149 4/50 S.6 W N ./
F37 040646WIORNACA NALA TN-139Y

12430 123H4 B V139 4650V0407 N N L 22
1330-1203H 1 2V149 4658V0407 N N .4
F36A 040 /40nNVNACA NAUA TN-100d
1200+324H9 21V138911015V00te N H . b
1650-524H 1 2v13911815v0816 N N 1,
Fyog 040/463WYNAGA NACA TN-1383
1200+%52%H1025VA33116815V081e N W,
1650-52%H 1 eVIJ911815V0816 N

- - b
[ od | oad Lo

0408465CYSNACANACA TH-1393

123

541
1540-326H 1 V139 B511ve30% N
F40  040I4BWNENACA NACA TN-1
094541271 7170139 9150 -4.4
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Rec,

No. Lard (Kecord) Lonients
1 F26 0321 46wNVYNACANACA TN-1393 F40Ac BU
2 1600416 H Y170L13M06HN-8. b N H .SH14U0 U K N
J1700-1 oH 1 2L1J9106%0 -B.6N N .7 U U U R N
4 F27A 034245u0RNACA NACA TN-1393 PU Cu BU
S 14,30 /M 2 4L1398650 -12.5N N . 3BL/VU U R N
6 14:45- 74 1 2L1398650 -12.5N N .2 UU U R N
7 FerR 03224Hhu0RNACA NALCA IN-14%93 PU Sug BU
8 15,15+ BH 3 711396900 -4, 3N N 06U U U R N
Q9 15,3%- 34 1 2L1396900 -8.IN N .2 UU U R N

10 F28BA (132446CcURNALUA NACA TN-1393 H40Culbbu

11 11:15+ 9H 512V139 66/8V08LIN N . 48140 U R N

12 1200~ 94 § 2V139 66/8V081IN N .8 U U U K N

13 F288 03244bu I DNACA NALA TN-1393 FU Lulbbyuy

14 12,55 10H 3 /L13910900-16.4N N .2 16U U R N

15 F28c 032446u | DNACA NACA IN-1393 HU Ub U

16 15,30 11H 4 7L43913200-21, N N .4 VU U R N

17 F30 03274belIRNACA NHACA TH-1394 P40ARACLU

18 1600 13H1 2 VIJ39 G012V0309UN N 05080 U K N

19 F31A 0I29460URNAGA NACA TN-1493 F40Cu VU

20 1030+114H 614V139 7190V09IIN N 01140 U R N

21 1130-114H1 2 V139 7190V0913N N .9 U U U N

22 F318 032946u |l DNACA NACA IN- IJBB PU CbAsUY

23 1850+219H 3 V139 9013VI01IYN N 18110 U N

24 1800-21%H1 2 V139 9015VIVIBN N .S U U U N

25 FJI2A 03304buUTNALA NALA TH-1393 U b YU

26 11,03 16HY 2 L13912%00-9. 4 N N b ¢BU U N

27 F32B 03304beCANACA HACA TN-139S ¥m Cb WU

28 13417 1/HL 2 L134911100-435.9N N .3 450 v N

29 F32cC 0330460 CANACA NACA TH-1393 PU LvulbBU

30 1340+1168H 512vV13Y /u9BV0/11IR N 64130 U N

31 1430~ llBHi 2 VIJ4Y /BUBVO7IIN N .9 U VU U N

32 F33 0331460CANACA NAULA TN-1393 PO Lulbvl

33 1100+ 519H1125V1I39 4/712V0214N H . 44110 U N

34 1345-319H1 2 VIJ9 H7212v07214N N 1,00 U U N

3% F34 0401460CANALA NALA IN-1393 P 0CuCble¢

36 19%10+220H %12vid9 6S10V0312 N N 53813 N

37 16402204 1 2V1IJY9 6S10V0I12 NN .8 U N

38 FJ35% 040346nCANACA NACA TN- 1383 H (V)

J9 16422¢21H 3 7VI3Y) B112V04913 N N 131 N
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i 3% 1853 4K 1 dLi/b 42%0 -3 NN L3021 U UR N N NH N U VUM yuuyu ue i
i S8 19400 SH 1 SLL1/9 Y110 M. NN L2l U UR N N NN N U UUN Uuvu ue
by 87 19443 bH 1 3LI6LW Y20 Y. 4 NN L icld U UK N N NN N V] UUN yuvu oo
§ S8 1946 H 1 316 9850 .Y NN LU% 7 U UR N N NN U UUN guuw uvyp
R IRSRURERE S FX 2¢¢eddddeJJJJJéJJd44414414445555555%55665&006bnblII7!)Il7ln
4 12345675901 234096 /HY01 25406 /8901 23496 /8001 2345070901 2342670801 23456 7480 1 14%6 /890




P aar]

TABLE A=d., THE NEW SUFERULULED CLOULR UNTA BAasE tLontinued)
Data Frle No. b

R Rt 2. L - U UL L P
1111111 1112222222222303330333344444444445555555555666666660677777777778
123456759012345678901235450789012345674901234567/6890123456789012345678901234567890

Rec.
No. tard (Fecord) Contents
1 B-24M8 033048QUELNACA NACA IN-12793 P 6Cubcl v UcP Hp 1
2 10:01 1H 1 3L171 6990-10.0 N N .1910 U Uk N N NN N WU UUN Uuu iIW2
J B-24M3 040148eLMNACA NACA TN-1793 P 65 U U Ue Le2-4NSrLc i 1
4 08:41 1H 1 JP160 7190 -5. 8 N N .13 S U UR N N NN N U UUN U uL- U 2
S 09:04 2H 1 JP1GS 5880 3.9 NN .47 8 U UR N N NN N VU VUMW UUULe 2 |
€ 09,09 J3H 1 JP165 5720 -4.4 NN .20 B U UR N N NN N WV UUN vuu uze
7 090116 4H 1 3P164 6740 -6.7 NN 0810 U UR N N NN N U UUN Vu- U2
8 09:25 S5H 1 3P172 5070 -5.0 NN .09 9 U UK N N NN N U UUN UUuU La 2
9 09.33 6H 1 3P1BS 5170-3.9% N N ,4B12 U UR N N NN N U UUMN UuuyLag2
10 09,40 7H 1 3P158 4870 -3.9 N N .4412 U UR N N NN N U UUuN VUUWU Le 2
11 09:53 8H 1 3P166 4830 -3. 3 N N . 3811 U UR N N NN N U UUN UUULe2 v
12 10:00 9SH 1 JP158 5120 3.3 N N ., 3212 U UR N N NN N U UUN yuvuu ve |
13 10:07 10H 1 3P122 4470 -4.4 N N .2812 U UR N N NN N U UURHN Uuuvwuvu ue P
14 10,14 11H 1 3P150 3890 -4.9 NN .46 S U UR N N NN N U UURHN UUulLe?2 -
15 14435 12H 1 IP173 7290 -B.9 N N .1646 U UR N N NN N VU UUN VuvuUu a2
16 151 020448¢CANACA NACA TN-19U4 P MCu U U WUV v U mP 0OPg* 1
17 16.47 1H J 8L16213500~-21.7 H N .U/47 U N KB N N NN NU U Uu NU Uu w 2
18 17400 2H 3 BL1I5S 7400 -8. 3 N N . 3322 U N R N N NN N U U NV Uu W 2
19 17205 3H 4 SL13%5 5900 -6.1 N N 2317 UNK N N NN NV WU U NU Uu W 2
20 17425 4H 1 2L137 8900-12.2 NN . 4132 UNR N N NN NV U U NV Uu W 2
21 17129 BSH 1 20L14010400-15.6 N N .2426 U NR N N NN NV U U N U Uuv W 2
22 152 020648cCANACA NACA TN-1904 P MCu U UV U v mP 1-4SWikLo 1
23 15114 1H 2 S5L15211200-17.2 N N . 361832 N R N N NN NU U U NU Uu W 2
24 15,46 2H 3 BL159 7000 -8, 3 N M .4116820 N R N N NN N U U NU Uuyu W 2
25 15:50 3H 3 70145 7100 -8. 3 N N 231919 N R N N NN N U U N U Uu W 2
26 15:53 4H 1 2L139 7000 -8, 3 N N .402026 N R N N NN NV U U NU Uu W 2
27 16:07 SH 1 2L130 8200-10.6 N N 9/2220 NR N N NN NU U U NV Uu W 2
28 16:¢13 ©H 2 4L126 9300-15.3 N N .6327Z U NR N N NN NU U U N U VU W 2
29 133 020748wWANACA NACA TN-1904 P UAe UV WV U v mP m3EeASrlLe 1 )
30 16:31 iH 3 9L179 6900 -6.1 N N 1150 UNR N N NN NU U U NV VU W 2 8
31 16,38 2H 3 BL160 6900 -6.7 N N .05%0 U N N N NN N U U NV Uuu W 2 3
32 134 020B48wANACA NACA TN-1904 ¥ VASACL U U U u mP CyllaPiSLe 1 1
32 14515 1H 3 BL155 9300-12.2 N N ,102225 N R N N NN NU U U NU U S-mW 2 ]
| 39 14,:19 2H 3 68L166 9300-12.2 N N ,022322 N R N N NN NU U U NV UsSms 2
35 14:55 3H 3 9L17612300-18.9 N N 040809 N R N N NN NU' VU U N U UusSms 2 u
36 1544 020848wiANACA NACA TN-1904 P UGbCuU U U U v mP CyCla#P1iSLc i
37 15435 1H 3 B8L193 7000 -9, 4 NN 011215 NR N N NN NU U U N U Uusms 2
E I8 15:56 2H 1 3L157 8300-13.9 N N .85225%0 N R N N NN NU U U NU U S-mi 2
39 16117 3H 1 2L144 4700 -6.1 NN . IJB23 U N K N N NN NU U VU NV VU W 2
; 40 155 020948wlANACA NACA TN-1904 P 0CuCbu UV V v u mP UaCyaP3FLe i
41 15:01 4H 4100147 9600-16.7 N N 5629 U NK N N NN NU VU U N U U S-ml 2
42 15:13 2H 1 3L15310400-18.3 N N ,2427 UNR N N NN NU U U N U U S-mi 2
43 15:16 JIH { 20140 9300-16.1 N N . 4426 U NR N N NN N U U NU U Semi 2 !
44 15,19 4N 2 S5L138 9%500-1¢.7 N N 4224 U N K N N NN N U U NV U S~-mi 2 4
4% 15,41 BH 3 71145 8000-12.8 N N 5518 UNR N N NN NV U U NU Uu W 2 Y
46 15:46 6H 1 ZL141 B8700-14.4 N N 2328 UNK N N NN NU VU U NU U S-mil 2
) : 47 1%:50 7H 1 20141 B8700-14.4 N N 2218 U N R N N NN NU U U NU U S-mi 2 1
' ' 48 15,54 OH 1 20135 O08500-14.4 N N ,1UIS18B N R N N NN NU U U NU Uy W 2 3
. § 49 1597 OH 2 SL136 B100-13.3 N N .52181686 N ¥ N N NN NU U U NV Uy W 2
: 50 16:01 10H 1 20143 8100-12.8 N N 3413515 N R N N NN NU U U NV UsS-mi 2
, %51 16:35 1414 1 3L 155 7800-12.2 N N 372222 N R N N NN NU WV U NU Uu W 2
{ 52 16:41 12H 1 21128 5700 -7.8 N N 671428 N R N N NN NU VU Uu NU Uu W 2
’ 53 16:50 13H 1 J.152 6300 -8.9 N N 5521 UNR N N NN NV U U NU U S-mi 2
{ 64 17:28 14H 1 20L135 7700-12.2 N N 551320 N R N N NN NU U U NU VUuU W 2
i 55 17:26 15H 1 20142 7500-12.2 NN . J91648 N R N N NN NU U U NV Uuv W 2
: } %6 17129 16M 1 20120 7300-11.7 N N .B821%18 N K N N NN NU U U N U Uy W 2
’ f 57 156 021048 IDNACA NACA TN-1904 P MAe U L VU U v Mm  m<3kiLe 1
. ¢ 58 17,30 1H 4110L17113000-26.1 N N . 0208213 N R N N NN NU U U 7] VU W 2
' 8 59 17,34 2H 3 9L17713000-26.3 N N 031219 N K W N NN NU U U NV VU W 2
o 111111111122228222223333333333444444444455855885580888868668677777777278
i 1234567690123456789012345678901234567890123456789012345587890123436789012343676880
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1A n-a, THE NEW SUPENUCUULED GLUUD VATA BASE (Continued)
hate t1le Mo, /

---------------------------- Uard LolUumn MO, ~=--==-omm oo m o bmemmmmm s o m e

1111111111222222222z$53333333344444444445555555555666666656677777771778
123456789012345678901234567890123456/890123456/7890123456789012345678901234567890
Peea,

No. Card (Record) Contents
1 159 021348 |LNACA NACA TN-1904 P ®& StHUU U u u c Lp+P 1
2 11.59 {H 3 7L3422000 -2.8 N N ,082050 NR N NN NU U U g U U 2R mi 2
3 12:04 2H 3 701402000 -S.3 NN 091850 N R N N NN NU U U N U U 2R mi 2
4 12:32 3JH 2 4L1241300 -3,9 N N 015050 NR N N NN NV WV Uu NV URS m$ 2
S 12139 4H 3 701362500 -56.7 NN .040914 H ® N N NN NU U U NV Uuvu W 2
6 166 030848cCANACA NACA TN-1904 P MCuCbuU U VU U u mP WkHp? 1
7 17155 1H 1 2L14512400-11.7 N N 473344 N R N N HN NU U U NV VU W 2
8 18,00 2H 2 S5L15111600-11.7 N N . 3150 U HR N N HN N U U N U Uu W 2
9 18:07 3H 1 2L14710800-10.0 N N 1419 U NR N N NN NUD U U NU VU W 2
! 10 18¢44 4H 1 2L13611400-11.4 N N 4756 U NR N N NN N U U NV US-mW 2
11 18:14 SH 1 3L16611200-10.0 N N .S444 U N K N N NN NU U Uu NV U S-mW 2
12 18:;16 ©H 1 3L16511200-11.1 N N .20 UUNR N N NN N U U NV Uy W 2
13 167 030948nAZNACA NACA TN-1904 P MCbLuU U U u v MmPCy+Lp%2SLc 1
14 14,07 1H 1 3L18714600-19. 4 N N . 311919 N R N N NN NU U U N B Uu W 2
1% 14;10 2H § 3L17214200-18,9 N N .ab192¢ NK N N NN NYU U U NV Uu W 2
16 $14:43 13H & 3L15854500-20.0 N N .2921 U H K N N NN NV U Uy N U U S-nll 2
17 14,16 4H 1 3L17114400-20.0 N N .22 Q UNR N N NY N U U NU Uu W 2
18 14:19 SH 2 5L15414700~20.06 N N ., 2022 UNR N N NN NJ U U NU UusmsS 2
19 14:55 6H | 3.L16014700-20.0 N N 381720 N R N N NN NU U U NV Usms 2
20 15%:09 7H 1 20L14914400-18.9 N N . 3920221 N R N N NN NU U Uu N U Uy W 2
21 15:22 OH 1 2014084700-20.0 N N . 1228 U MK N N NN NU U U N U USms 2
22 16:49 9H 2 5L16014500-15,0 N N 0820 UNR N N NN NU WV Uu NV US-mi 8
23 17:00 10H 1 JL16613400-12.8 N N .5917 UNK N N NNN U U NV UuUu W 2
24 170 031248wORNACA NACA TN-1904 P 0AcAsU U U v U mP M1-3SHkLe i
25 13:30 1H 2 SL15310000 -9.9 NN 0918 UNR N N NN NU WU U N U USms 2
26 13:33 2H 3 70L14610100 ~9.4 NN 2233 UNR N N NN NU U U N U Usm§ 2
27 13:45 3H 411L17310000 -9.9 NN 131448 N R N N NN NU U U N U U S-mW 7
28 13,53 4H 2 SL16210200-10.0 N N .151418 N R N N NN NU U NU U S-mi 2
29 13:56 S5H J 8L15910300-10.8 N N .1i81618 N R N N NN NU U U NV U SmW 2
30 14,06 ©H 411L16610200-10.0 N N 1923 U NR N N NN NU WV U NU U S-mW 2
31 14,20 7H 514L1679900 -10.6 N N . 091044 N R N N NN NU U U N U U S-mW 2
i 32 14,26 BH 3 9L17110100-10.0 N N 101543 N R N N NN NU U U NV Uu W 2
B 33 14,34 9H 3 8L16310150-10.0 NN .151634 N R N N NN NU U U NU U S-mil 2
34 170A 03124800RNACA HACA TN-1904 P 0Se U VU U U v mP ®1-3SWkLe 1
35 14,29 1H 1 21L1486%00 -3.3 N N 101221 NR N N NN NU U U N U Uu W 2
36 14:52 2H J 72L1406700 -4.4 N N ,J41517 NR N N NN N U U N U U S-mW 2
t 37 19,51 3K 1 3L17268700 -8.9 NN .1120 U NR N N NN NU U U NV U S-mW 2
i o8 15153 4H 1 3L1738300 -8.9 N N 222429 N RI N N NN NU U U N U U S-mi 2
! 39 16:02 SH 411L1768000 -7.8 N N . 041529 N KL N N NN NU U U N U U S-ml 2
40 {71 03134800RNACA NACA TN-1904 P UcCuCbb L V U u mP LpTr 1
41 13,20 {H 1 3L1/88700 -8.9 N N .211122 N RI N N NN NU U U N U Uuuv w 2
42 13122 2H 3 9L1819400 -8.9 N N .J91028 N RI N N HNN NJ) U U NV UuUu W 2
43 13425 O3H 1 20L13968400 -10.0 N N . 3829830 N RIL N N NN NU U U N U US mw 2
Lo 44 13:29 4H J310L1479550 -11.7 N N 0527 U N #I N N NN NU U U N U U S-mi 2
45 13141 9K 2 SL1548900 -11.7 N N .3562641 N RI N N NN NU VU U NV U S-mid 2
46 13147 G6H 1 2L1348550 -11.7 N N .3621 U NRI N N NN NV U U NV Uu W 2
47 134855 7H 2 5L1508100 -8B, 9 NN .S823 U NRI N N NN NU U U NV U S-mi 2
' . 48 14,02 BH 1 3L16868200 ~-9.4 N N .362122 N RI N N NN NU U U NV U S-mid 2
49 14,08 OH 1 3L15%58300 -9.,494 N N 211122 N RI N N NN NJU U U KU Uu w 2
50 14,08 10H 1 3L16968500 -9.4 N N . 4845 U N RI N N NN N U U N U U S-mid 2
) 51 14,49 14H 1 3L1548200 -7.8 N N .4821 U N RI N H NN NV U U NV U S-m 2
52 14125 12H 1 3L1507800 -B.3 N N .B92122 N RI N N NN NU WV Uu N U Vuyu W 2
' 53 14430 13H 410L1449200 -10.6 N N .2519 U N RI N N NN NU U U NV U S-mW 2
54 1%:08 14H 3 BLISS7700 -B8.9 N N .501822 N RI N N NN NU U U NV bVuU uWw 2
! 5% 15:34 15H 4100L14312000-16.3 N N .563%5 U M RI N N NN MU U U NV U S-mid 2
! Y6 16107 16H 2 OL17311800-16.7 N N 862028 N RI N ﬂ NN NU U U N U Uu w 2
57 16115 17H 2 9L17511B800-16.7 N N .722128 N RI N NN NU U NV U S-m 2
. 111111111122222222223333333333444444 44445555555555868886688677777777779
123456769012345678901234567890123456769012345678901234367890123486760012345687690




e i SR

" ' IABLE A-4. THE NEW SUPERCUOLEL CLOUD DATA BASE (Continued)
> ' Data File Mo,

--------------------------- Card Column No,--<«--==---cemcoomcocmmmtamsanomann~nn~
1111111111222222222253333333.3344444444445555555555666666666677777777778
123456789012345678901234567890123456/9901234567890121456789012345678901234567890

Rec.
. No. Card (Record) Contents
: 1174 031948cCANACA NACA TH~-1904 P MCu UU VU Uu u mP M0-2FFmCt 1
X 2 14,02 1H 3 BL16211400-16.7 M N .8812 U NRI N N NN NU U U NV Uuo W 2
S 14,08 2H 2 4012711500-16.7 N N 1.211127 NRI N N NN NU U U NV Uuo W 2
. 4 14,15 H 2 5L15912200~18.9 N N .920911 N RI N N NN NU VU U NV Uuo W 2
5 17%A 0322480CANACA NACA TN-1904 P OAsAcUU U U u mP Cf 1
€ 12:32 1M 412017913000 -7.8 N N 1423 U N RI N N NNNU VU U N U UsSms 2
7 13.:58 2H 2 SLIBS7900 -7.8 NN .0724 UNRI N N HNNNJU VU U NU UsSms 2
B 8 175 03224800RNACA NACA TN-1904 P OCbCulUVY U Uu u mP WC1FCT 1
. 9 14,09 1H 1 20L1488700 -6.7 NN .174547 N RI N N HN NU VU U NU USm§ 2
i 10 14414 2H 1 JL1567300 -8.3 N N ,272437 N RI N N NN NU U U NV Uu W ¢
11 14,19 3H 1 3L1596000 -7.8 N N .28202% N RI N N NN NJU U U NV Uuu w r
12 14,23 4H 2 50L1488700 -8. 3 N N .232537 N RI' N N NN NU U U NV U S-mht 2
13 14,39 SH 41111728800 -~11.7 N N ,242534 N RI N N NN NU U U NU U S-mi 2
! 14 14,55 G6H 1 3.1628000 -10.6 N N 892022 N RI N N NN NU VU U NV Uu W 2
7 15 15:05 7H 3 701498900 -11.7 N N .562023 N RI BN N NN NU WV U NU U S-mi 2
g 16 15411 BH 1 3L1569200 -12.8 N N ,6822 U N RI N N NN NU VU U NV U S-mi4 2
B 17 15:14 9H 2 BL1379700 <13. 3 N N 262323 N RI N N NN NU U U NV U S-mW 2
N 18 15,19 10H 2 5L1629900 -14.4 N N ,9532 UNRI N N NNNU V U NV U S-mi 2
- 19 15:27 11H 410L1599800 ~15.6 N N ,46286 U N RI N N NN NU W U NU USms 2
20 15134 12H { 3L16110300-16.7 N N .6331 U N RI N N NN NU U U NU U S-mW 2
21 176 032348MFRNACA NACA TN-1904 P13CuCbul U u mP CyLpTrSmCt 1
B 22 14102 4H 2 SL16S 9900-10.6 N N , 371318 N RI N N NN NU VU U NV Uu W 2
. 23 14,08 2H 4110L169 8600 -9.4 N N .2816 U N RI N N'NNNU U U NV Vu W 2
i 24 14,45 3IH 3 6L15211500-12.2 N N .5425 U N RI N N NN NU U U NV Uu W g
2% 14;21 4H 1 20L14011900-211.7 NN .5327 UNRI N N NNNU U U NV Uu W 2
26 16124 SH I3 7L14911600-10.6 N N ,332729 N RI N N NN NU U U NU U S-mi 2
27 16155 6H 2 50L14410200-10.0 N N .6828 U NRI N N NN N U U NV U S-mi 2
i 28 17403 7H 2 S5L148 9800 -7.7 NN .3726 U NRI N N NN NU U U NV U S-ml 2
29 177 0324480CANACA NACA [N-1904 P OCuCbuyu U U v mP CKLBTr i
30 13:29 4H 3 B8L15113000-19.4 N N ,1050 U NRI N N NN NV U U UsSms 2
31 14:51 2H 1 3L157 8600 ~9.4 N N ,202643 N RI N N NN NU WV U NV Uuuvu W 2
32 14458 3H 1 3L160 9100 ~83. I N N 562745 N RI N N NN NU VU U N U U S-mW 2
33 15,05 4H 1 3L16D 9300 ~8.8 N N 432943 N RI N N NN N U U NV U S-mi 2
| J4 179 032948¢CANACA NACA TN-1904 P OCuCbu U VU U u mP WkHp 1
i 35 12,03 1H 1 3L17013700~13.9 N N .782327 N RI N N NN NU U U NU U S~mih 2
36 12417 2H 1 3L19%13700-14.4 N N .2628 UNRI N N NN NU VU U NV Uu W 2
37 12425 3H 3 9L18411800-10.6 NN 7423 U N RI N N NN NU VU U NV U S-ml 2
36 12:32 4H 1 3L16811700-10.0 N N .642324 N RI N N NN NU U U NV U S-mik 2
39 12,39 5SH 2 SL15812100-10.86 N N .9824 U NRI N N NN NY VU U NV Uu W 2
40 12.44 O6H 1 JL152117%0-11.1 N N .6118 UNRI N N NNNU U U NU U S-mi4 2
41 12148 7H 1 J3L16211500~-10.6 N N ,6132 U NRI N N NNNU VU U NV U S-mih 2
: 42 12187 B8H 2 S5L14011400-10.0 N N .982%5 UNRI N N NNNU U U NV Uuu w 2 .
. 43 13:02 O9H 2 SL15810400 ~8.9 N N .882D U N RI N N NN NU U U NV Uuu w 2
L 44 13,15 10H 1 3L15711600-10.6 N N .B842022 N RI N N NN NU VU U N U Uu W ¢
4% 13,29 11H 1 3L15413600-13.0 NN .40 U UNRI N N NN NU VU U NV U S-mlh 2
46 13,33 12H § 3L187146800-15.0 N N .462326 N KI N N NN NU U U NV U S-mW 2
! 47 14,00 13H £ 3L17014500-14.4 N N 1.784 U N RI N N NN NU VU U NU U S-mih 2
! 48 14:26 14H | 3L17214600-14.4 N N 1.219 UNRI N N NNNU VU U NV U S-m4 2
{ 49 14,28 15H 1 JL17913700~-12.2 N N .942% UNRI N N NN NU U U NV VU W ¢
! 50 15147 16M 2 5L16311600 -9.4 N N 1.125286 N RI N N HN NU U U NV Uu W 2
' 51 161 040248RDDthA NACA TN-1904 P MAcAsU L U Uu u mP PwO-1ACt i
X é %2 1510 3 8L17213100~12.2 N N 1822286 N RI N N NN NU U U NV VU W ¢
- 53 15:18 ZH S13L18013100~14.7 N N 0127 UNREI N M HNNU U U NV Usms 8
§ 54 183 040549SEANACA NACA TN-19204 P VAchAsu VU U v u nP w0-1EeALa 1
g S5 14,26 1H 2 7L224114%0-16.7 N N .041%24 N RI N N NN NU VU U R U USms 2
g %6 14,49 2H 3 BL15014700-24.4 N N 0410 UNRI N N NN NU U U NV USm8 2
$7 15127 JH 410L144 9200-12.2 NN .0931 UNRI N N NNNV U U NV USm8 2
, S8 15145 4H J 9L179 9400-14.4 N N 082724 N RI N N NN NU VU U N U U S-mi g

59 15:%4 OSH 2 3L162 8000-10. 0 NN .0924 UN RI N N NN NU U N U U S-mh
11111111112222222242J3333336J344444444445555555555606869886677177777778
123456788012345678901234567890123456879901234567690123456768012345678901234367890

A-20
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Mt N oA, fHE HEW LUPERPULULED CLUVLU UATA BALYE (Continuemd)
bt t1le Na.

S e con o mocmmeeGard Lolumn NO - - - e s e e e e m ettt e a e 4=
11111111112222222222333333333544444444445555555555666666666677777777718
12345675901234567890123456/890123456 /690123456 /830123456789012345678901 2345676890

Rec.

i No. Card (Kecord) Contentsa
: 1 183A 040548SEANACA NALA TN-1904 P 0Ac UV U U u U mP m0-1E4ALe 1
? 2 15:59 (H 3 6L179 7900-11.1 N N 2837 U N KI N N HNN NU U U N U Uuymd 2
S 16:10 2H 3 8L15S7 7900-11.1 N N 2447 U NRI N N NN NU U U KU Uuu m 2
4 16118 3JH 410L161 BOOU-11.1 N N 101722 M RI N N NN NU U U NU Uy W 2
A 5 16,29 4H 514L162 8000-10.0 N N ,2923 U NRI N N NN NV WV U NU VU m 2
e 5 16,35 5H 2 5L156 B000-12.2 N N .2818 U N KI N N NN NU U U NuU Uumih 2
N 7 16141 SH 513L160 B100-12.2 N N 172122 N KI N N NN NU U U N U Uumd 2
] € 17126 7H S514L16€ B100-10.6 M N 1321 U M RN N NN NI U U N U Uyumu 2
) 9 15,14 8H 2 ©L16814650-25.0 W N ,0320 U N KI N N NN NU U U N U US-mW 2
a 10 15521 9H 1 3L192 9500-14,4 N N 1946 U N RI N N NN NU U U N U U S-mw 2
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8 N < < g @€ . 4 1 & N
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TE N~ SO OSO0 290900000 O00000 00 O00COO0O00000000000 DO0BO00000C0000a0 N
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TARLE A 4, THE NEW SUPLRGUULED CLOUD UATA BAUE (tontinued)
limta trle No, 14

-------------------------------- Card Column No,=r==--mcsscmcnmnmmeecmccammaanccaanue
' 3456789 12222220¢223333333333444444444455555555556666666666777/77777718
" 12

o=
——
N =
Wl

- -
[0
Q-
~ -
g.—-

901234567890123456/8901234567890123456789012345678901234567090
4 Ree.
3 No. Card (Record) Contents
1 9 032 749MSPNACA NACA IN-2306 PY % CUVU U v c 1-2FFmLc 1
2 19413 1Hm4 8L164 3400 - 3.3 NN .30 8 U UR N N NN N U UUN Uuvuy ue
3 19.168 2H*S513L160 3600 -3.9 N N 24910 U UR N N NN N U UuUuN~N vuuy v?2
4 19,23 JHMB1IL161 4200 -5. 0 N N . 2210 U UR N N NN N U UUN Uuuyu uaz
. S 19,28 A4HmS13L163 4500 -9. 0 N N .2012 U UR N N NN N U UUN uuvu uve
B 6 19133 YHmB13L154 4800 -S9O NN 2310 U UR N N NNN U UUN vuuy uz2 4
B 7 19:38 6HAS513L4686 5400 -5.0 N N .2016 U UR N N NN N U UUN vuuy uve )
; 8 19:43 7Hm51J3L160 3600 -3.9 N N .2114 U UR N N NNN U UUN byuu 92 ‘
: 9 19,48 SHWB16L160 3600 ~3. 3 N N 1119 U UK N N HN N U UUN vVuuy v
10 19:52 OHmS5L3L162 4300 -4,.4 N N 2020 U UR N N NN N U UURHN UuUuu Yo
' 11 19:%9 {0HmMB16L160 4300 -J.9 N N ,1116 U UR N N NN N U Uumn Vuu uz2
i2 10 041849MFDNACA NACA TN-2306 P98 C WV U v v c W0-3ifSrlLc 1
1 13 12124 1HMI BLADO 4500 -3.9 NN 4816 U UR N N NN N U UUN Uuu U2
S 14 12,29 2H™W3 8L16S 5000 -3.9 N N 4415 U UR N N NN N V UUN yuuvu U2
. 15 12134 JHWMS BL164 5000 «F.9 NN 4022 U UR N N NN N U UunN Vuu U2 g
b ' 16 12,150 4HmY 6L169 4800 -3.9 N N ,4612 U UR N N NN N U UUN Uuuyu u?2
) 17 12,140 SHmMJI BOL166 4700 -3, 9 NN 4814 U UR N N NN N U UUN VUuUuy vz
I 18 10A 041849MFONACA NACA THN-2306 P 9Cu LV U v U u ¢ #Y-1FSrlo 1
' 19 12:4% 1H™2 B8LI6GY S000 -4.4 NN 5911 U UR N N NN N U UUN Uuuuy ue
‘ 20 12:55% 2H®™2 5L163 4700 3.9 N N 3012 U UR N N NN N U UUN VuUbuy v 22
21 114 0413949A0UNACA NACA TN-2308 Pi/se C U V u v eP Wymd4FFmCt i .
oy 22 13116 {HmM3 OL168 6400 -7.8 N N .42 8 U UK N N NN N U UUN yuou U2 g
%, 23 13150 JHmGE19L167 7800 -8. 3 N N .19 8 VU UR N N NN N VU UUN vy uve
: 24 14,09 4Hme4120L174 7200-11.7 NN . 3411 U UR N N NN N VU UUN vuuuy uy 2
25 11A 041949A00NACA NACA TN-2306 Pi/Cu C U 1} U cP Wym4FFmCt i
i 26 14,24 SHm2 6LLI74 7200-114.7 NN ,7081 U UR N N NN N U UUN Uuwu ueg
o] 27 13.:32 2HM514L162 7500 8.3 N N 1.3 S U UR N H NNN U UUN vVuUuy uyza
. 20 12 052749 LENACA NACA TN-2306 P GAcARC L V) U v eP U 1
" 29 14,53 (HmM621L211 7600 -7.2 N N 1612 U UR N N NN N U UUN Uuu uae
30 15:08 2HM510L211 6800 -9.4 N N ,24 27 U UR N N NN N U UUN Uuu a2
. 31 19,17 JHwe21L211 9000 -9.4 N N ., 0044 U UR N N HNN N U VUN VUuvuu VU2
= 32 13 120749CLENACA NACA TN-2306 P &% (U V] U u aP W0-2FFmCt 1
33 13:54 {HW413L188 5000-10.6 N N ., 3114 U UR N N NN N U UUN yuuy ua
. 34 14 01189 00RFNACA MACA TN-2308 P Ot LWV v [TV Mg M2FSmCf 1
A 3% 164083 1HWEG18L180 3000 -1 .0 N N 1314 U UR N H NN N WV UUN U ue
38 15 0t30500LENACA NACA TN-2306 P % C WUV U v v oP Hp 1
} 37 12,45 {HMG17L167 4000-14,7 M N .06 9 U UK N N NNN U UUuw Uuuvu ua
30 16 0131%0CLENACA NACA TN-2308 P 680 0 v v v u o B3IWNeFHkLO 1
j 39 11,58 1H®B17L176 2000 -3.9 N N .19 914 N N NNN U UUN buu ye2
40 12,15 2HmLIBLL76 2000 -6.1 N N .26 914 URF N N NNN U UUN Uuwuv u2
41 12,24 JHm%15%L178 3000 -6.7 N N .2310 U URN N NNN UUN VuUuwuvy ua2
! 42 17 020750CLENACA NACA THN-2306 P 85 C U v U u ¢ HpR b
. 43 10.59 1HWB14L171 3000 -5.6 NN .29 746 URF N N NN N VU UUN Uy U2
' 44 11,07 2HmeLI8L180 3000 -6.1 N N .18 718 URF N N NN H U UUN vVuuy uaz2
! 45 11,168 JH»618L100 3000 -6.7 N N .17 813 URF N N NN N U UUN Uuuu ue2
; 46 11,38 d4HWB15L160 3000 -6.7 N N .26 910 URF N N NN N VU UUN vuuuy U2
47 11,44 SHMSIBL100 3000 -8.1 NN .20 919 URF N N NN N U UUN Uuuyu u2
48 18 020750 OHNACA NAUA TN-2308 P GSe C U v u v ¢ Hp3I-4FFmCY 1
. 49 1%,08 {Hm3 9L181 3700 -7.2 NN .40 7145 URF N N NN N U UUN uuvuyu uva
: 30 159,25 2H™B10L181 3700 -7.2 NN ,10 B U UR N N NN N U UUN uuvuy va .
' 51 15,46 JHaS15L18% 3700 -5.0 NN .26 B1% URF N N NN N U UUN Uuuvu ua2 4
%2 15151 4Hw314L167 3700 -B.6 NN .2% ®16 U N N NN UUN uuuy ua2 ‘
111111111122222282222330333333344444444445385855555686666866677777'777778
X 123456769012345678801234567880123456709012345678501 234867890123456768001234567690
]
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p .. TABLE A-4, THE HEW SUPLRUUULED CLUUD DALTA BASE tCantinued)
Data File No. 14

--------------------------- Card Column MO, - ====--~=-~-—mmcrcmrocccmcncnroccnonen

ﬁ 11111111112222222222333333333344444444445555553555666666666677777777778
: R 123456769012345676890123456789012345676890123456/6890123456789012345678901234567890
: ec.

! No vard (Record) Contents

R

1 19 020950cOHNALCA NACA [N-2306 Piibe C U v V] ¢ MO-1FFmCf 1

2 14,43 1HW6168L18JI 3700 -2.86 N N .121017 URF N N NN N U UuuN Vuvu uze

: 3 14,494 2HEY 9L176 2700 -S.9 NN .40 yYeU URF N N NN N VU UUN Uuuu uve

s 4 14,38 JHR3 6L176 2700 -3.9 NN .46 821 UKF N N NNN U WU UN Vuu ve
' S 18.:42 4H®412L16% 2600 3.3 NN .33 816 URF N N NNN U UUN Uuuu uve

i 6 15:23 SHW4120.180 26000 -3.9 NN .381126 URF N N NN U U UN Vubu uz2
7 18,31 OHNZ 6L171 2800 -3.9 NN .60 u24 URF N N NNN U UUN VUuou ua

8 15:38 7HmZ 6L171 2900 “4.4 NN .52 824 URF N N NN N UUN Uuuvuu va

. 9 13.:44 BHN412L167 2000 -2.8 NN .31 6 U UR N N NNN U UUN VUuu ua

: 10 20 021050HFDNAOA NACA TN-2306 P13Se¢ U V v U v e ?,0Pg 1
B 11 14,18 1HW5183L179 3700 ~4.4 N N ,241016 URF N N "NN N U UUN Uuuv U
K 12 14,23 2HW4120173 4000 5.6 N N .39 B20 URF N N NN N U UUN Uuuy ue
13 14423 JHe3 OL176 3800 -€6.1 N N .42 817 URF N N NN N WV Yy U N uuwvy u?

14 21 032350cOHNACA NACA TN-2308 PiUSe C U U VU U @ M3-4fSrLec 1

19 13,02 1HWS13L197 4000 -2.8 N N ,241128 URF N N NN N U UUN Uuu uve

e 16 13109 2HWE1I5L151 4200 -3. 3 N N .1€42 U UK N N NNN U UWUN VuUuuvu ue
' 17 22 OGZBSOVNVNROA NhCﬂ fN-2306 P 9be CU VU U U ¢P +-0-1Cf 1
18 10,31 1Hm41ilL 172 700 2.2 NN 301119 URF N N NNN U UUN uuu ue

19 10:40 2HWR SL164 7000 11.1 NN .50 83 URF N N NNN U UVDUN uuuy ua

20 10:44 JHW431L163 7000 ~12, NN . 3144 U URF N N NN N U UWUN vuu ve

21 10149 JHWMEIBL163 7000-12.2 N N .1410 U UR N M NN N U VUN Uuu vae

- 22 10./56 SHW4110L163 7000-31.7 N N .321422 UKF N N NN N U UUN vuu ue

23 11103 6HW411L169 7000-44.7 N N , 331018 URF N N NN N U UUN VUuuu ug

“ 24 11430 7Hm2 SL164 7000-31.4 N N 5310 U UR N N NH N U UUN VUuu ue
v 2% 11115 SHmM411L1/3 7000-30.6 N N .udi11d UMk N N NN N U UUN Uuu v
26 11:23 OHM3 BL173 7000-10.6 N N 4311 U UR N N NN N U UUN uuvbu ue

27 11437 10HW414L173 7000-10.0 N N 3812 U UR N N NN N WV UUN Uuwu ua2

28 F42 041348nUTNACA NACA TN-1393 P MCu [ U u u v U mo-2FCt 1

o 29 1430+120H3 12Vi3911614V040N0 N N 4606 U U R N N NH NN N N N N NUmMW 2
. 30 1540+120H § 2vVi3911614V0409 N N .3 05 UUR N N NN NN N N N N NUMmMJ 2
. 31 1986 041940aWYNACA NACA TN-1904 Pmhe VU U u v oP EWPgm4aFCY 1
¢ 32 09429 1H 612L11513400-44.7 N N 161537 U RI N N NN NU U U NV Vu W 2
33 09:43 2M 319L19213900 15,0 N N 0813 U URI N N NN N U U NV UsSms 2

34 09,54 3H 8L16213700-14.4 N N ,2023 U U RI N N NN NU U U NV U S-mi 2

| 35 10403 1 JL17613700-15,0 N N 33242/ N RIL N N NN NNV U N N VU W 2

. 36 10412 2 6L17813700-14.4 N N 182123 N RI N N NN NNV U N N U S-mih 2

' 37 10446 OH J 6L15412000-11.4 N N 2825 U N KL N N NN NNV U N N U S5-mid 2

38 10,25 7H 1 JL16312600-10.6 N N 121418 N RI N N N U N N UU W 2

NN NNV
111111111122222222223334080333444444444455835553535668868606677777777778
12345678901234%678901234%67000123456/800123436870901234567689012345678901234567890

&
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TABLE A-9,
Data Fa1l

123456799 12 34 7

Rec.

No.

AU OBONORLUN»OODNNALUN >

D T N ey 2 oF T -1l 3 ob T g o o Lol ad ot Zedadatad

1
1
1
1
i
1
1
1
1
1
2
2
2
2
2
2

26

o

h?llAC1020679M5P MRI MRI 7
12144 2 3L 90 4900-10.
12147 2“ 4 GL 90 .
154 Jh 90 .
4 EL 8% .
50 710L 85 .
6A 913L BY .
AC2070679MEP MR] MRI ?
9 1Ji1%22L 90 %000-10,
2J 4 6L 90 %000-11.5%
J J3A 6 9. B8 4900-11.3
8C1021379M8F MR! MRI 79
9 1061216L B2 3450 -5.4
1 20 % 7L B2 5400 -5.8
36 3A1%20L 82 S500 -%.4
B8C2021379MSP MRI MR] 79
6 1A3445L B0 5400 -%5.2
8C1021379M8P MR1 MR] 79
4 1J1320L 9D 4950 -%.5
58 2A1216L HZ 5300 -9.6
8C2021379MsP MRI MRI /79
4 1D18zeL BB 5400 -%.6
2 2A 3 5. 90 5200 -6.8
0C1021%79mMSP MR| MRI 79
1J 2 3L 80 8000 -9.0
001021579MSP MR1 MRI 79
2 80 8600 -8.8
SL 8010000
7L &0 6980
8980 -
3000 -
8000 -
9000 -
9050 -
1 %0 -
02021579M5P MRI MR 1
1A192eL 82 8030 -8,
CAOJ!G?SSYR MRI MR1 79
l 6 4L 8000 -6.4
149 EA 2 3L 80 1640 -6 0
100 3D 4 5L B2 660 -B.¢8
103 4D 9120 82 7660
1i2 9A J11L 82 7%00 5
126 BE1316L 82 7600 -9
139 7E 1 1l 30 6900 -4
140 BA 1 1L 90 6200 -2
022CA022079MSP MR] MR
'
:
)
'
'
1
)

34
@

A

a2 UUUNGUNN
CiCitr e Bt e OO

e D e e~ = = -

uuuauaaumamu»»u;uw»

CNOCEQPEA»OAMON
[ 4]
(=]

DO 0o P B0 b 1o b e B o 0 BB B P et b Bt O O S
51
[~
[e T 0 T g A og T B )
P
r
[+ o]
N

N= = - - e = = P - P

QGOOOG Drorors

B NVO

4
3
3
1
14
9

3% 1D 8i2L 8 2790 -2

43 2D e12L 88 2860 -¥

50 3A 2 3L 89 2600 -

42 0522800WA MR! MRI

42 1A 3 8L18010000- 1

08 2A 648L17

17 Jﬂ 412L17

111111

3458789 12345678

7
8
2

3
8
8
0
0
S 0
5 8
11 2
78 ?

6

e No, 15

Card GColumn NO,=«===m=rew-cscuarum eeor e mmnne o
11222222¢222333333035344444444445555555555666666066677777777778
90123456789012345676890123456789012345678901234567890123456 7890

tard (Record) Contents

bv-1879 P 72 5t 8 U V Uu U aP U 1
NN ., 0Ji122904 A N N HN N.O3 U RO UWU tOUU 2
NN .06223616 A N N NN N.OS U RO XU tOUVUUY 2
NN 07233913 AN N NNN.OA U RO UU tO0UU 2
NN .17233368 A N N NN N.,10 U RO.12 U tOUL U 2
N N .08152785 A N N NN N.OS U RO.07 U {0 U U 2
NN .,192106884 A N N NN N.10O U RO, A3 U SO0 UV U 2
OvV-1879 P 7 5t 8 U V U U eP U 1
NN .,1/1930 27 AN N NN N, OB U RO. 4L U 1OV U 2
NN .05 927219 AN N NN N, O2 U KO, 0B U 10U U 2
NN .06 B1u245 AN N NN N,03 U RO, 04 U 10UV U 2
Uv-1879 P /NCHILC U U u v Hp 1
NN 151424160 A 4 N NN N, 13 U RO.135 U 10UV U 2
NN .141118270 AN N NN N.11 U RO.AJ U 10V U 2
NN .15142419% AN N NN N1 U RO, A3 VU 10UV U 2
LUV=-1679 F 7Nubty U U Uu U @ Hp 1
NN 111123198 AN N NN N.O?7 U RO. 09UV 100V VU 2
DV=-1679 P 7NUSBtC U U Uu U e Hp 1
NN 062000 4 A N N NN N, 10 U KO, 10U 1O U U 2
NN (071021178 A N N NN N.DS U RO.12 U 1D VU U @
Dv-1679 P /NGCSIL U U U U u Hp |
NN .1011272018 A N N NN N.12 U RO,13J U tO0 U U 2
NN 171838132 AN N NN N.17 U RO. 20U OV U 2
DVv=1679 P 72 St B U WV U U ¢« NWPgRAHe 1
NN .083042 BL AN N NN N.O7 U RO N N VU 2
bv-1879 P 7 5t ¢ U U U U ¢ NWPgRANe 1
NN .112130 46 AN N NN N.OB U .0 iovVuy 2
NN .111936 79 AN N NN N.OB U RD. OB U 10U VU 2
NN .122298 32 A N N NN N, OO U KO.10 U 1O U U 2
N N .081830122 A N N NN N.OB YU RO.0BU a0 U U 2
NN .052133 46 AN N NN N.OS U RO.06 U 10UV 2
NN .081730132 A N N NN N. OB U RO,04 U 0 U U 2
NN 102033 % AN N NN N.OO U RO 0D VU 10U U 2
NN .141833 85 AN N NN N.O9 U RO.12 0V 10U U 2
NN .062136 53 AN N NN N.O7 U RO.09 VU 10V U 2
bv-1879 P 7 8t ¢ U U U v NNPgRﬂHo 1
N N 102436 53 AN N NN N.06 U RO.OY VU 1o U U 2
Dv-16/9 ¢ 45t B w2 -2.7 U U 1
4112.421421351 AN N NN N.40 U no 43U 10 LU 2
W1212.121221180 AN N NN N, OB U RO XU 10UV 2
R212.21321850 AN N XN N.200U RO,20U 10U VU 2
2712.3316833206 A N N XN N.25 U RO, 30U 10U VU 2
2612.251321283 AN N XN N.20 U RO.24 VU QU U 2
2112.241421280 AN N XN N.IS U RD.1® U O U U 2
«1112.041018139 A N N XN N.O4 U RO XU 10U VU 2
.0412.02 71P119 A N N ONN.OL U RO XU tO0U U 2
DV=-1878 P /bt ¢ VU U U U o MNiNWkLe 1
NN 1719939132 AN N NN N.200U RO XU 0V VU 2
NN (151424191 A N N NN N.17 U RO XU 10U U 2
NN 0712241/ AN N NN H, 0B U RD XU 10UV 2
FR=-1766 P 0 Cu Sm33 w0 100 U mP wSFCHt 1
I2JW. 3221 U108 F N N NN NN N N N N NU U 2
JOBJUN, 1119 U O F N N NNNN N N N N N UVU 2
JA0UW. 1720 U F N N NNNN N N N N N VU 2
22333333IIIS44444444445555855558666668866677777777778
890123456/6901234%56768012345678901234567090123456 /6890

A-27

IHE NEW SUPERCUULED uvLOUL DATA BASE (Continued)

w ot

e bl L) et L s et o e e e




I T TR e e

LLOUD OUATA HASE (Continued)

iu

IHE HEW SUPERCULI tV
No

Uata File

TABLE A-4,

e semmsemaeaeiceaaaoCard COAUMA ML == o= mmm e et

111111222222P2223333335333344444444445555555555666666666677777777778

1111
12345676901234567890123456789012345678901234567890123456789012345678901234567890

122222221222222221.2222222122222122222222222220“
™~
~0
DDODDDDDD DODODDDIHDDDD DODIDIDIDDD DOODZ®IDIDO UUUUUUUUUUUUU.’W
™~
~n
ZDODDS5S23D DOODODSDDT DIDIIJIDSDODODID DDIDID UUUUUUUUUUUUU’M
ZZIXZZZZ XZZTZTXZTLTZZX ZXIXIZITZTZZIX ITIXZZITZ NNNNNNNNNNNNN”!
-t
-} o - ~o
NNNNNNNLNNNNNNN"WNNNNNNNNWNNNNN'NNNNNNNNNNNNN.
o < o
- -t z - [P
PNNNNNNN}NNNNNNNNZNNNNNNNNCN‘NNNlNNNNNNNNNNNNN
> nu a
I ”3 l
ZZZTZTTZZ NNNHNNNN NNNNNN”NPNNNNNPNNNNNNNNNN"NN
o
3 E E

ZXZITZTZIX NNNNNNNN NNNNNNN" ZXXTIXTYT ZXTTTITZTITITITITXIZIX

> 2 >
ZXZZTTIXT XXZIEZTIETZZ IXZZXZZZOZXZIXIXITOXZIXIZIXTZIZZXZZIZITZXZ

UNNNNNN"UN“N"NN"NUNNNNHNNNNNN“NNWNNNNNNNNN"NN
ZZTZTZTZZT ZTEZZTZZXTZ ZZZZZZZZ~EZZXZIEX~TEZTXITTZTIXZTXXIXZZE
ZZZZXZZ TIXIIZIIXIIT NNNNNNNNONNN“N ZZIZTIXIIXITTITITTY

NN N N

N

IUNNNNNNNUNNNNNNNNUNNNNNNNN-HNNNNUN"NNNN"N""N"
L 4

3 ~ n
IUNNNNNNNUN"NNNNNNUNNNNNNNNbNNN"N5N"NNNNNN"NNN

N
2!2¢JJJJQDJ333444444444455555555558‘0000505

676901234%6/080123456/8901 2348670901 23458789

-
MSFFFPFFFUFFF'F'FFCFFFFFFFFUFFFFFHFFFFFFFPF'FFF
Uu2708452588569507539230483 SNDIN NSDUNNDTEONNDD
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THE NEW SUFERCOULED CLOUD DATA BASE (Continued)

Data tile No,

TABLE H-4,

1/

F Sk 38

P ——

crememmlapd Uolumn No, «smmmmmmim e o
111111111122222222223333333333444444444455595555556666666666777777/7/778

123456789012345678901234%0/890123456789012345676901234567/08901234567890123456 /7890

154
L
o

Inan_nr_‘Cn‘an..—a1222?2122\-:2!?2222?2222221‘2222ee\(ﬂ&?nﬂzzazsn
~®

DD5D5DDDD DD=DD DD DIDDDODDDIDIDIDIDIZ=D UUUUUUUUUUUUUU7M
™~

BORBDBIANDARNEWBN ODDDIDDDDDIDDDDDDDN

DODDDDDD CoOoCe Lk ESEREETSEEEEETEN ™~

- w ~
ZXTZZIZTZTZZOZIZTZZOXE ZXEXZEZZTXTZXTZZTZXZ ZIXZXIZIZTZIZZZIXI™N

34

7] o -
- - o rne
WNNNNNNNNQNNNNNGNN'NNNNNNNNNNNNNNNMNNNNNNNNNNNNNNOQ
- | o
w

[T w £
NNNNNNNNN.“"“NN.NN“NNHNNNHNNNNNNN"PN"NN"N"NNNNNN

=
PNNNN“NNN ZTZTZTTXTX NNP"NNNNNNHN“"""NN
E £

NZZZZZTZTLZ ZTITZXTXZ T ZZIZZZTZXZXZZZIZILTZY ZXZXXZITITZITZX

44

ZZZXZITIXTZIXZIXX

Mm
Mm 4A
mP EWPg

>
1NNNNNNNNU“NNNHUNN Y ZZZZTZIZXTXXZEZODXEXEIZZZZITXITITZT

BNNNNNHNNUNNNNNUN‘ONNNNNNNNNNNNNN”UN"NN“NNNNNN"NN
o
“ZTZYXTTTIZZZ ZXZZXE ZZIHIZZZZEZZIZZIZXZXY XZIXZIZIZIITIXIZIIZZX

NNN"“NNNDN"NNN rr
- ZEXXZZZIZTLXZZZZTZXZXTYT ZIZIXZZIZTXTITZIXITIXTIXZX

22223333&3303344414444445555555565865605658
©/68801k345670001234587890123436780012343678

o ~ - o

!lNNNNNNNN.NNNNNMNNINNNNNNNHNNNNNNNUNNNNNNNNNNNNNN

-_

co < 4 »n

QSNNNNNNNNQNNNNNNHNGNNNHNNNNNNHNNNNUNNNNNNNNNNNNNN

-

nCFFFFFFFFM'FFFF\F'HFFPFF}*FFFFFFFFSFffFFFFFFFf'FF

o

D DMECHNNNTITOTDIE MM LODPDDPRHINNOMNOND IOoBNOIDIBINOIDND
11142J143POO‘B“b47UJ52520315313'53HU4J405935390’S

~ & Dttt Pt ) DONAUNANNAN A A XN DO N ANNAAN Nttt Nt

DOODIOIODIIODODIDIEDDIDIDEDDODIDIDIDIDIODIDIIIDIOIIDOIIDDODIDIDIDIDIDIDID

[

AP NNNETNINAAMAN =L OLANIMNIN @ DNINMNDETEL Attt A DMt N

O NANNMUVMNNNN NNNNM A UNNANN =t NNAUNNMME NANNNNVNNNANNNNNN

SN AP~ DNN - NNOTNRDNAPPIODNINONSTITNNOATA MO ~OMOoM IO v N

R31010001135353832457555731157557.-5.5597478547065

WIS & 2 2 » » 5 ® 2T 2 e - = 7!0’ llllllll » @ ® o s @Ed ™ PE & ® = = ® = & * e = e =

- ~TITIIIIIIIIIIII~ZIZIIZIITIIZIZIIXIR

d.NNNNNNNN.NNNNN.NN.JJJJJJJJJJJJJJJ.JJJJJJJJJJJJJJ

N 4 & x XONDOH EIDINDODNTDr T ~-MONTO

IFNNNNNNNNF"NNNNFNNFQ‘BbbeNXXKxXxxrasas‘a‘badsbas
Bd1251944“036b9W41%9787dBZBBII8750“853183909£Bb88
CNOr G Tol BB B0 ANONTOSOENNUNDI TITTIANMTHTrNlean
lnn-1--_l-u-ll-l-_.u‘.x-‘-l‘s‘llllll.-_-_----—24
& | [ 4 @x - 4 3 t 3 35 9 1 1 I N
OO0 DO ECOo0 oo fo00C ORI EIDOOODOOOOO0CoOoONM
SO OCODC SCSCOLC O OO000T00OD0O0OTO DOODIOODODIDOCDN
—INNOCNARD =N et ANt et e M A D~ DNODNDO =N =T DOLHIDINNIDININS
KON RO TN NNNEXO O XIDI T D OO MmNl
Eet toese= EvtetetdatEnweE et ottt ottt -~
CTOCOOON HNONOO K HNHTNNMONTONRNNOS NSOGB NNO N
CODPESOCDIRONNNOOCNOICN DO DODIDOOOFRO~ D= O NS NDACDONPDD~D
Tt NNN ettt Ittt it T ot Tt At At Attt et Do et vttt sl v vl et v ol v =)
I SOOI S A I I IV IIC I I I I I I I DN A I DA IC IS ddd DA AR I IS
WEJNNNN99“33333”53011131111121115201221111121119513
-t - O b - 03
141NNNN33431111452233313313353332643963333363333nll
[—] -t -4 O » @« # o & @« 2 »w @ » o o @« of\] 2 2 e ¢ * * ¢ o o o o = -
QAAPPPPJ“QODOJHZJRS““““HQ“HA“““AO“‘A“A“ﬁﬁA“ﬁ““AAA -]
01234557501ﬂb03°Q50123Q567390125450 NI T DO~ OPO~NNme @

MO -t vt wd od et o4 - vt et ve m

DOL~-~DNG —nNPOrAUuSERrADRO ONPFPRODBO~NTRNBENDRN =N MPO«aNNMITN N
741333344“00001“‘55555002?38233333222261333444445 M
MO wtvtrtot st vt ot )t ol ot vt 04 2 vt 01 5 O D O v w7 o4 vt w4 O\ O O O O OF (U ¢ =0 o=F vt vt vb o4 o=t o8 54 vt vt o1 ot o1 ~N
F‘-il‘l‘l‘l‘l‘r11111‘!1111“1111:1‘-“‘11111111111111111111 -

CAuUMTEONGROMNTYTNYNORNC~AMNTAGr ORI NENDO O~ TNONOO

z ettt el At S NCIANNNUNANUNCEIMMIM IR T T T T CTTTT YT

T - -




TABLE A-4, THE NEW SUPERUOOLEU LLUUD DATA BASE (Continued)

.f* Data tile No. 18
S R Card Column Ng, -~~=~==mecccccccecnacmeccccrcancnccnena
i) 11111111112222222222333333333344449444445555555555666666666677777777778
B 12345678901234567890123450789012345676890123456768901234567920123456768901234567890
Rec .
No. (ara (Record) Contents

1 Cloudl 120380clM UWY Priv Comm 5/81 S b MScC 16 -7.3 39-10. B cPHp,LeCldCOLM, 1391
? 2 13:53 AlJ B22L157 3460-10.6.20JUW,311317131 F .B.06<1 NN N Bc ROm N CS U 2
* 3 14:29 B3y 412L163 2410 -8. 4 06UW.0/1012132 ¢ .6.193 NN N 3c ROm N CS U U 2
3 4 1900312C1P N NP155 3590-10.6.13JW. 1814 miv9 F ,3 0 O NN N U RO,09N CSUU 2
e S 150048C2P N NP157 3050 -9.9,.19JW. 16814 mi145 + .5 .1 1 NN N wBc RD.A7 N CS U U 2
: 6 150124C3P N NP152 2615 -9,0.11JUW. 1011 mid4 F .7 .1 1 NN N Hdc RO, A3 N CS U U 2

7 150218C4P N NP145S 2285 -8,2,03JW. 04 8 m123 F .9 .2 3 NN N m2¢c RO, 06 N CS VU U

, 8 150318C3P N NP149 2830 -9.0.172JW. 1612 mi53 F .5 .1 0 NN N mBe RD.17 N CS U U

i 9 150336C6P N NP150 3235 -9.7.16JW.1610 m128 F .8 .1 0 NN N mBe RO.17 N CS U U
K 10 150400C7P N NP139 3B870-10.8.25JW. 2416 mi22 F .8 .1 0 NN N mbe RO.26 N CS U U 2
"oy 11 15,26 D3ID 1 2L166 2945 -B8.8.05JW.0/ 9 miad F .4 ,4<1 NN N 4c ROm N CSUU 2
v 12 15,27 D46 3 9L161 2940 -8.7.11JW. 141214143 F .5 ,1<1 NN N Se RUm N CS UL 2
- 13 153148E1P N NP163 2670 -68./7.12JW.1210 m214 F 1 .3 3 NN N m6c RO.13 N CS U U 2
; 14 153224E2P N NP164 2140 ~/.9.09JW. 00 7 m285 r 1 .4 5 NN N %3c RO.09 N CS U VU 2
- 15 153254E3P N NP166 1680 -7.3.01JW.03 6 m238 F 1 .3 2 NN N M2¢c RO.O05 N CS U U 2
A 16 Cloud2 120380clM UWY Priv Comm 5/81 S & WScBwi6m-~-7.3 35-10.5 cPHp,LcCldCOLM,lSSi
b 17 14,02 A20 2 50166 3460-10.4.29JW.2%13 m244 F ,6.05<1 NN N 15¢ RO m N CS u 2
. 18 14,04 A3JA 2 5L163 3440-10.5.15JW.1140 m178% F .0.01<1 NN N 4¢ ROm N CS U Uu 2
- 19 15:20 DiJ 1 2L170 2945 -9, 3.07JW.03 © 9190 ¢ .1 0 O NN N 0 RO.02 N CSUU 2
N 20 15:22 D2J 1 2L168 2925 -9.1.0/JW. 04 7 9147 F .1 0 O NN N O RO.01 N CS UL 2
E . 21 Cloudd 120380clM UWY Prav Comm S5/781 S & wScl 16 ~7,2433w-9,9 gP Hp,LnbldCULM.l?i
+ 22 14:35 B4G 1 4L 166 2410 -9.6.03UW. 05 811125 F .5,415m3 NN N <1ec RO.07 N CS U 2
. 23 14,37 B5A.6 2L 163 2420~10.1.02JW.03 /710134 F .4 ,1im1 NN N <1¢c RO.O5 N CS U U ?
Y 24 153554E6P N NP134 1550 -7.06 OJW.02 S m270 F .8 .2 O NN N 0 RO O N CSUU 2
‘B 25 153642E7P N NP128 2015 -8.%.01JW.04 6 m284 F .5 .2 1 NN N 0 RO.03 N CSUU 2
a 26 153642E8P N NP139 2525 -9.2.05JUW.07 8 m224 F .8 .1 1 NN N <1c RO.0B N CS U U 2
2 27 15,37 E9A ¢ b6L162 2925 -9,7.09JW. 04 B13131 F .3 041 NN N 2¢c RO, 08N CS UU 2
- 28 Cloudl 121080clM UMWY Priv Comm 5/81 S 6 Sc Bm2z m-8 50-14.0cP HpM4FCT,150 1
[* 29 1%:35 A1) 3 7L159 4B30-14.1.34JW.2710 m460 F .8.14 0 NN N 9¢ RUO.25 N CS U U 2
. : 30 15:39 A20.8 21150 4870-14,1.29JW.2510 m450 F .7.1 O NN N 7¢ RD.22 N C5 VU U 2
o1 : 31 15143 AJA.8 2L159 4820-13.6.32JW. 24910 m470 F1.4.25<1 NN N 70 RO.25 N CS U U 2
.+ 32 Cloud2 1¢1080clM UWY Priv Comm 5/81 S 6 Sc B 23 -8,9 46-13.40P Hpm4FCt, 146 1
! 33 1%54730B1F N NS158 4955-13.3.20UW. 16 9 m334 F .3 0 0 NN N m6e RO.10 N CS U U 2
. | 34 15481882P N NS162 4050-12,.1.34JW. 52110 mSS3 F .2 0 O NN N ®6¢c .3.31 N CS U U 2
- : 35 15149 B4J { 3LI158 3IB60-1L.0.09JW.06 7 m238 F1.4.2 1 NN N J3ec RO.O7 N CS U VU 2
i 36 15,51 B6E 923L154 3800-11.9.21JW.20 9 m513 F1.6.3 m NN N 6 RO m N CS U U 2
i 37 160106B7P N NS154 3280-11.0.08JW.12 8 m508 F2,2.6 12 NN N #2¢ RO.14 N CS U U 2
B 3R 16013086P N NS160 2765-10.0 0 JW.05 6 m410 +2.0.7 9 NN N %2¢ RO.07 N CS5 U U 2
o 39 160218B9P N NS168 2445 -9,2.02JW.02 5 m16J3 F1.9.9 8 NN N Oec RO.02 N CS U LU 2
. 40 169536C1IP N NS140 2515 -9.6 0 JW.02 & m208 F2.1.5 3 NN N Oc RO.04 N CS U U 2
B 41 160600C2P N NS149 3045-10.9,123JW. 09 7 m375 F1.5.4 0 NN N m3c RO.13 N CS U U 2
B ’ 42 16106 C4E €15L155 IJ3I0-11.3.22JW. 21 Y mbBGO F .7.2 <1 NN N Gc RO m N CS VU U 2
i ! 43 1613 C6C 3 7L155 2795 -9.1.23JW.16 U m590 +1.0.2 2 NN N 6¢ RO mN CSUU 2
3 ' ; 44 161624C7P N NP16S 2395 -8.0.14JW.07 6 ma471 F1.4.3 ®2 NN N m3c .31 N CS U U 2
: : 45 Cloudi 121380MKG UWY Priv Comm 5/81 S 6 Sc U 44-15.4 56- 17.4ch HpIGFFme 156 1
Y : 46 163954A1P N NP172 4475-15.5.05JN. 01 / m108 F1.1 . J O NN N 0 RO O N CS vuyu 2
M ) 47 164042A2P N NP166 5025-16.2.28JWN. 2413 m204 F1.2 .3 0 NN N ¥»15cR0.20 N CS VU U 2
ke v 48 164136A3P N NP1I5B 5545-17.4,.42JW.36815 m20/ F1.0 .2 O NN N X RO.28N CS U YU 2
K : . 49 164836B1P N NP178 5335-17.65,11JN. 1213 m1US ¢ .7 .2 0 NN N m60 RO.09 N CS L U 2
* 3 ; S0 16:49 B3E 4111166 4745-16.1.07JW. 0910 mi155 F1.5 .4 m BN N 3.4cROm N CS U U 2
] t %1 Cloud3 121380MKG UWY Priv Comm 3/81 S © Sc B 41-14.5M30m-17 cA HpMBFFmC* 1
xj { 52 180754C1iP N NP164 4070-14.7.09JW. 05 € m204 F1.3 0 1 NN N ®3c RO.02 N CS U U 2
3 ¥ 53 18109 C36 5140171 4730-15.9,13uW. 1210 m181 F .9 .2 m NN N 4. 3cROm N CS U U 2
E E S4 1uddq C4J 2 70171 4715-15.6.070W. 09 B mi49 F .4 .1 m NN N 2.5ROm N CS U U 2
) ; %5 168,18 C5J 2 SL174 4730-15.5,09JW. 1010 mi57 F .8 .1 m NN N %4c ROm N CS U U 2
E'é ; 6 18122 C6J 1 4L179 4720-15.2,.06JW. 04 7? mieS F1.2 .2 2 NN N 3., 0cROm N CSUU 2
Iy % %7 18:23 C70 1 401172 4710-15,1.,12JW.111]1 mib9 F1.5 .4 I NN N 7¢0 ROm N CSUU 2
3 h S8 18125 COA 3 BL168 4706-14.8.24JW. 2314 miB3 F1.9 .3 m NN N 12¢ROm N CS UL U 2
g < 11111111l22222d?dd¢333533333344444444445555555555666686666677777777770
%E g 2345676901234567890123456789012345678H501234567890123456709012345678901234567890
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N TABLE A-4. |HE NEW SUPERCUULED CLUUD DAFA HASE (Continued)
# Data File No. 19
- e atetntn Card Column No.-~-~--+"--r-vocrmmc e e r e m e mmm e o
P 1111 11123222222!2338633343344444444445555555555b66666666677777777779
i 123456789012 6789012345678901234567890123456789012345678901234367/8901234567890
£ Rec.
i No. Card (Kecord) Contents
i 1 Cloud2 121380cLM UWY Praiv Comm 5/81 S5 6 Sc B<3o U m45%-15 cA HpMEFFmCf 1
! 2 17+03 BSJ 1 2L166 3720-13.8.03JW.04 9 m 94 F3.5 .7 4 NN N 0 RO N CSUU 2
3 17405 BGD 3 8L164 3725-13.4,13JW.1110 m211 F3.0 .8 m NN N 4,.BcROm N CS5 U U 2
4 4 17,08 B7H 3 9L169 3710-14.,0.08JW.05 8 miS0 2.1 .5 m NN N 2.3cROm N CS U U 2
ﬁ 5 17112 B8Y 3 9L167 3705-14,3,17JW,. 1411 m205 F1.6 .3 m NN N 5.0cROm N CS U U 2
i 6 17116 B9y 1 3L172 3685-.4.7.06JW.09 9 mi40 F .5 .1.49 NN N ®m3¢ RO,.07 N CS LU U 2
A 7 17517 10J.9 2L170 3695-14.6,.14JW, 1410 mi74 F .4 1,3 NN N mdc RO.09 N CS U U 2
3 B 17123 11J 1 41170 3695-14.6.05JW,. 0910 mi42 F1.1 .2 1 NN N 3¢ RO.OB N CS U U 2
' 9 1725 12J. 7 2L1.74 3715-14.5,16JW,.1511 miB7 F1.0 .1.7 NN N md4e RO.1II N CS U U 2
- 10 17126 134 2 6L170 3705-14.3,16JW,.1511 m231 ¥ .8 .1<¢1 NN N ®10cRO m N CS U U 2
| 11 1728 146 2 8L169 JI715-14.1,17JW. 1611 m247 F .9 .1 m NN N 7,6eROm N CS5 U U 2
i 12 17:31 156.9 3L173 3700-14.0.06UW.04 9 m 98 F .8 .1.3 NN N ®3c RO.O3I N CS U U 2
; 13 17:32 16J 3100167 3705-13.6.15JW. 1610 m2b0 F1.2 .2 m NN N 6,39¢cROm N CS5S U U 2
i 14 17136 17J 3 BL172 3695-13.9.16JW. 1411 m227 F .8 .2 m NN N 3¢ ROm N CS VU U 2
v 19 17439 168J 2 5L168 3710-14.1,14JK. 1511 m236 F .9 .4 m NN N B6.5cROm N CS U U 2 !
4 16 17141 196 310L169 3740-13.7.11UW. 1010 mi95 F1.8 O m NN N 6.0cROm N CS U U 2
ol 17 17145 20J.9 3L169 3700-13.3.08JW.09 9 m204 F .9 0 1 NN N wde RO.O5 N CS U U 2 ¢
" 18 17149 21D 1 3L170 3710-12.5.15JW,.1611 m210 F3.6 013 NN N m6e RO.40 N CS U U 2 |
: 19 171590 224 1 4L171 3705-12.7.04JUW.05 7 miv2 F2.5 0 7 NN N ®m2¢c RO.OBE N CS U U 2
B 20 Cloudl 121680cLM UWY Priv Comm 5/84 S & 5t [{105-19,0117 -21 oP He 1
i 21 1416 A3D 1 4L18411030-20.3.06JW, 0410 m 60 F ,2 0 U NN N <te ROm N CS U VY R :
- 22 14118 A4) 1 5L18311010-20.0.02JW.01 7 m 49 F .2 .1 O NN N <1e ROm N CS U U 2
o 23 14,21 ASJ 311L18611565-20.9.05JW.02 8 m 71 + B .3¢1 NN N <le ROm N CS U U 2
K 24 Cloud2 121€80cLM UWY Priv Comm 5/81 S 6 St C 40-10.7 58-13.6ecP He,Wki%58 1
o 2% 144942B1P N NP168 5650-13.8.26UW.2515 mi134 F1.3 .2 0 NN N 7.6¢eR0. 20 N CcSUU 2
4k 26 145136B2P N NP163 5165-13.2.27JW. 2213 m190 F1.8 .3 1 NN N 7.86eR0O.20 N CS U UV 2
i 27 145312B3P N NP159 4635-14.7.18JW.1712 m188 F1.8 .2 1 NN N ©6.0eR0. 45 N CS U U 2 !
L 28 145%06B4P N NP165 4155-10.7.038JW. 014 S m174 F1.9 313 NN N <ic RO.O62 N CS U U 2 -
M 29 1%:154 D16 2 6L166 5500-12.7.34JW. 2813 m24/ F4.0 .8 2 NN N 7.,8aR0O.31 N CS U U 2 )
i 30 1556 D2J 3 9L170 5460-12.8.20UW. 1614 m1i7 F1.8 .3 m NN N 8,0cROm N CS VU U 2 ;
y | 31 16:00 D3J 2 6L172 %455-12.%,10UW. 1415 m /B F2.0 .5 m NN N 7.0cROm N CS U U 2
: i 32 16102 D4G 2 6L176 S450-12.5,13JW.1114 m 66 F1.8 .4 S NN N 5.,00ROm N CS U U 2 !
! 33 16:04 D5G 2 SL174 5015-11.8.22JW.1913 mi/2 F1.8 .411 NN N 7.2cRO0m N CS U U 2 |
. 34 16:06 DBG 2 6L168 4915-11.4.28JW,.2412 m267 F1.8 .310 NN N 8. 40cRO0m N CS U U 2
& 38 16108 D7E 3 8L167 4970-11.5.39JW. 3512 m371 F2.2 .721 NN N 9.0cROm N CS U U 2
" ! 36 16112 DBG 2 4L166 4445-10.6.22J0W,2212 m238 F1.9 .430 NN N 6.3cROm N CS U U 2 |
; 37 16143 DSE 2 5L166 4445-10./.16UW. 0612 m 68 F2.3 624 NN N 5.3cROm N CS U U 2 =
! 30 16116 126 1 2L17% 4025 -9.8.0/JW. 02 8 m 76 F&.5 .513 NN N m2c RD 16 N CSUU 2 |
39 16117 13A 313L1/2 3940 -9.6,13JUW, 09 9 m207 F2.2 .4 m NN N 4,30R N CSVU 2 |
40 Cloud3 121680clM UMWY Priv Comm 5/81 S 6 St Im/8~14,7 89-17.1¢P Hc.NIlBS 1
41 153124C1P N NP181 8825-17.1.08UW. 1210 m199 ¥ .7 0 0 NN N -\1eRD.0?7 N CS U U 2
42 153224C2P N NP177 8230-16.3.03JW.02 6 miB2 F2.0 .7 6 NN N 0 RO.03 N csvu 2 |
43 15:36 C4A 3 9L178 7970~-15.6.01JW.02 6 m140 F1.4 .3 m NN N <1cRO.03 N CS VU U 2
) 44 Cloudl 1219806LL UMWY Priv Comm 5/81 550 St U«/5 U waSu-13 ¢ WkUf2FSmCf,Sr1851 |
i 45 18134 A10 4120182 7395-11.8 X JW, 0513 m 39 F2.4 0 m NN N 4. 3cROm N CS 'bu e
46 16:38 A2G 1 3L174 7610-11.2.050W.1214 m 78 ¢5.6 0 50 NN N 6.BcRO.14 N CS U U 2 |
47 18139 A36 2 7L171 7595-11.2,15JW,211b m103 F9.2 .1 m NN N B.4cROm N CS U U 2 !
48 18141 A46 1 3L172 7585-11.1,.07JW. 0813 m 69 F1.8 .1 9 NN N 5.5¢ROm N CS U U 2 !
49 10142 AS6 1 40176 7600-11.4.13UW,. 1413 m127 F1.8 .1 m NN N 6.5cROm N CS U VU 2 |
S0 18:44 ABG 1 3L171 7385-11.5.17JW.1913 m1/% F .8 0 €6 NN N 7,6eRD.49 N CS U U & |
54 18:45 A76 1 JL170 7600-11.4.23UW,. 2513 m228 F .3 0 2 NN N 7,6cR0.25 N CS U U 2 |
52 18146 ABD 2 S5L169 7575-11,.3.11UW. 1311 m159 F3.3 0 m NN N 5, 3cROm N CS UV U 2
53 18146 ABD 411L175 7610-11.4,08JUW,.08 9 m200 FB.3 .260 NN N 3.0cROm N CS U U 2 !
f 54 18152 106 2 6L175 7995-11.9,172JW.1913 m273 F1.5 0 m NN N 7.0cROm N C5 U U 2 |
; 5% 18154 116 2 €L172 '7600-12.3.14JW, 1915 miV6 F .6 0 m NN N B, 70RO m N CS U U 2 !
S6 18156 126 1 4L171 7615-12.9.10JW.1617 m 69 F1.8 0 m NN N 6.0eR0O.17 N CS U U 2 |
57 16:58 13J 3 8L171 7615-13.0.06JUK. 0916 m 37 F2.1 0 m NN N 5.0cRDm N CS U U 2 .
$8 19:03 146 1 4L174 7615-12.2.09JW,. 0919 m 25 F1.9 0 NN N 7.0cRO.11 N CS VU e
11111111112222222222333333333344444444445555555555866666666677777777778
1234567890123456768901234567090123456768901234567690123456789012345678901234567690
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: TABLF. A-~4, THE NEW SUFERCUULED CLOUD DATA BASE (Continued)
: Lata File No. 20

--------------------------- vard Column N@,--------------c---o--mmmmemmi e e
11111111112222222222333333330344444444445555555555666666666677777777778
12345678901234567890123456789012345679901234567690123456789012345678901234567890

Rec,

No. Card (Record) Contents
1 Cloud2 12198B0LHX UWY Priv Comm 5/81 545 St C s2-10. 1)86 v ¢ WkUF2FSmCY 1
2 19:20 156 3 8L165 8520 -9.3.01JW. 1215 m 74 F7. 4 .1 m NG6.6eROm N CSUU 2
3 19240016P N NP178 8010 -9.0.03JW.0914 m 61 F4.3 .120 NN N %6 cRO.195 N CS U U 2
| 4 19243617F N NP182 7515 -9.6.07JW.1112 m130 FO. 4 .425 NN N <3 cRO.18 N CS LU U 2
; 5 19250G16P K NP179 7105-11.6 0 JW.01 7 m 42 F7.3 .327 NN N <1 cRO,06 N CS LU U 2
. 6 21122 440G 514L177 7575 -9.8.03JW.0410 m 61 F3.0 0 m NN N 3.49¢cROm N CS5 U U 2
[ 7 21127 45€ 3 91175 7570-11.2,060W. 0712 m 83 F1.5 0 m NN N 6,0cRO.09 N CS LD U 2
8 Cloudd 121980LHX UWY Priv Comm 5/81 540 St B 55-1u.7 61-11.1c WkUFf2FSmCY b
9 19264219P N NP170 6035-11.1.0€0W.05 7 medY F1.1 .1 1 NN N <L cRD.02 N CS UU 2
10 19:27 20A 1 3L164 5555-10.3.05JW.05 9 m139 F2.1 .1 m NN N <1 cRO.06 N CS U U 2
11 19321821P N NP158 5505 -9.1 0 JWw.01 6 m101 ¢ .2 O O NN N 0 RO O N CSUU 2
12 16324822P N NP13%4 5965 -9.3.04JW.04 7? m224 F .1 0 O NN N O RO.0L N CSUU 2
13 Cloud4 121980LHX UWY Priv Comm 5/81 S50 St C // -8.1 94-11.4c WkUF2FSmCf,5r1941
14 19344823P N NP153 7900 -8.5.02JW.02 7? m147 F1.4 0 7 NN N 0 ocRO.0O3 N CS U U 2
1% 19352424P N NP158 6200 -9.2,.06JW.0911 m120 F .6 0 0 NN N mMcpPeRO.11 N CS U U ¢
16 19355425P N NP157 8745-10.2.13JW. 2014 mi141 Fz. 4 0 7 NN N 8 aRD.22 N CS U U 2
17 19362426F N NP154 9270-11.3.12JW.2816 m126 F1./ 0 S NN N m10cRU.286 N CS U U 2
18 19147 276G 1 3L164 8%590-10.0.070W. 1513 m122 F .4 0<1 NN N 8.60R0.09 N CS U U 2
19 19,48 280 1 3L177 83540-10.4.07JW.1641 mi9I F .1 0 O NN N 6 cROm N CS YU ¢
20 19.52 29E1748L176 8460-11,7.N09JW. 0911 mi118 F1.7 .1 m NN N 4,5¢cROm N CS UV 2
21 Cloudd4al124980DHT UWY Priv Comm %/81 538 St U be-11.4 93-11, 90 NkaBFSmcf Sr1934
22 20:21 30D 3 ©L190 8550-11.6.09JW. 0641 m 97 F1.0 .1 m NN N 2.3cRO m cSsuuy ¢
23 20123 J1E 514L164 8539-11.1,03JUW. 0510 m 91 F1.4 . I m NN N 3.5cRO m N csSvVvuy 2
24 20353033F N NP208 9330-10.9.14JW.111%2 mid3 FAL.7? .1 2 NN N M7 ¢cRO.14 N CS LU 2
25 20361834P N NP201 9030-10.4.06JW.0612 m B1 F2.7 .133 NN N m6 cRO. 07 N CS U U 2
26 20:38 35E 411L1682 8505-10.5 0 JW. 0420 m /8 1.4 .2 m NN N 1.3cROm N CS UU 2
27 20:53 40D1337L17% 852% -9.6.01JW. 0913 m 67 ¢4.9 U m NN N S, 0cROm N CS UU 2
28 CloudS 121980AK0 UMWY Priv Comm 5/81 844 St Bwez2-10.3 00-11.8a WkUt2FSmCF,Sr1801
29 21414247P N NP166 7100-10.6.01uW. 01 B m 67 F 0 0 ONNN O cRUD.0L N CSS- U 2
30 21422446P N NP168 7605-11.5.03JUW. 0910 m B2 F .3 0 O NN N U RO.O3 N CSS~- U 2
31 21425449P N NP171 7930-11.9.050W.0713 m 54 F .2 0 O NN N U RO,07 N CSS-« Y 2
t 32 Cloud6 121980AK0 UWY Priv Comm 5/81 S30 St C 62~13.J3 79-12.8c WkUf2FSmCTt, Srl791
33 21464850P N NP202 7880-12.8.18JW.2215 miJ8 F .8 0 & NN N m14eR0.17 N CS U U 2
34 21:47 510611330179 75680-12.0.100W. 1717 mi23 FI.9 .1 m NN N 7.0cROm N CS U U 2
35 21,59 52A 618L172 7635-13.2.03JW. 0814 m 63 F4.14 O m NN N 5S.6eROm N CS U U 2
36 Cloud? 121980CYS UMWY Priv Comm 5/81 598 St C 62-13.3 73-14.8c WkUf2FSmCT,S5r1731
37 22:07 S3E 4 9L158 7265-13.6 0 UW. U412 m 47 F2.0 O m NN N 3.8¢cROm N CS UU 2
38 221400856P N NP162 6280-13.0.03JW.03 7 mi67 Fe.0 .626 NWN N U cRO 0 N C€S8- VU 2
39 22142457P N NP156 6840-14.2.11JW. 1311 mi88 Fe.% .520 NN N m8 cRU.05 N CSS- U 2
40 22150058P N NP16% 7240-14.8.14JW.1812 m221 F1.5 .4 6 NN N W7 cRO.07 N C€S8- U 2
41 Cloudt 12230000R UWY Priv Comm 5/83 So1 S5t C 38 -9.68 56 -B.40P 0SmCf,Wk145,157
42 20.45 C16 2 50162 S350 -6.6.11JW.1/14 m108 F .9 0 m NN N 7.5cRU m N CcS U U 2
43 20:47 C2A 512L158 5100 ~/.9.15J1.1814 w118 F1.2 0 m NN N 8.0cROm N CS5 U U 2
44 21001201P N NP181 5650 -4.1.04UW.08 9 m108 F .3 0 U NN N <1 cRO.04 N CS UU 2
45 21.00 DL3E 412L164 5250 -7.4.15JW. 1715 mu90 Fm1 0 m NN N 8.00R0.19 N CS U U 2
' 46 214+05 3DE 2 7L166 5000 -8.2.14JUW.1415 mud0 Fwl 0 m NN N 7.%aRO.17 N CS U U 2
47 2107 D4E 2 5L162 4835-10.1.12JW.1212 miS® F2.7 .1 m NN N 7,0cR0, 18 N CS U VU 2
48 210948D5P N NP162 4270-10.7.04UW. U6 7 m265 F .9 2 7 NN N <1 cRO.01 N CS U VU 2
49 211006D6P N NP164 3945 -9, 9. 05JW.04 B w207 F .3 v 1 NN N <1 cRO O N CS U U2
' 50 21120607P N NP15S0 3910 -9.5 0 JW.01 3 m 9V F2.4 224 NN N U RO O N CE U VU2
S1 211224DBP N NP157 4280 -9.9.12JW.11 7 ma08 F£1.5 0 41 NN N U RO.09 N CS U VU &
$2 21124209P N NPISi 5000 -6.8.1%JW.191% m103 F1.6 0 3 NH N nE cRO.17 N CS U VY 2
. 53 21130610P N Npi%0 5560 -5.4.07JW.1214 m 89 F .3 0 O NN N U RO.11 N CS ve
. i 11111\12222222222333&33466344444444445555555555665658668577777777779
i : 123436789012345678901234567890123456789012345679901234567689012345678901234567890
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fAblE A -4, JHE NLW SUPERCOULED CLUUD UATA BASE (uvontinued)
bata File No. 21

e e

------------------------------ tard Column No,-----==--mcormccrmccccmmcea caemama
11111111112222222222333383333344444444445555555555666666666677777777778
1234567890123456789012345678901234567890123456/890123456789012345678901234567890

Kec. ;
No. Card (Record) Uontents i
1 Cloudl 010781clM ULY Priv Comm 5/81 § & 5t C 36-18.5 55-23.3cA U,WkISS5 1 )
2 14,02 A16 1 3L182 3975-19.4,11JW, 0010 mi03 FB.43.6m NN N %4 pROm N €S5S U 2 &
. 3 14,03 A2D 2 S5L173 4010-19,5,11JKW. 0810 mi39 F5./2.9 m NN N 4 cROm N CSS 1 2
' 4 14,05 A3E 1 3L165 4045-19,9,.06JW.06 9 mi28 F/.63.6 m NN N J cROm N €55 U 2
. S 140754A5P N NP15% 445,0-20.8,.100W,. 1312 mi136 F18 5.413 NN N 4 oRO.09 N (¢SS U 2
‘ 6 140030A6F N NP1B4 5025-22.2.15JW.1914 midl F9.335.4 2 NN N %4 cRO. 14 N ¢S85 U 2
7 14085%4A7FP N NP152 5420-23.1.16JW. 1814 m11Y F2.5 .6 0 NN N M4 ¢RU. 14 N CSS- U 2
8 14145 B1E 2 4L3174 5240-23.1.170W. 1514 m108 +2.2 .8 m NN N JI cROmM N €SS~ U 2
3 14417 B26 7170159 5025-21.8.13JW.1413m 120 F6.42.7 m NN N X RO m N CSS U 2
» 10 14,24 BIH 7201160 5010-21.6,100W,1242 m123 F11 3.8 m NN N X RO M N (58 U 2
. 11 14,34 Bd) 2 5L1i59 4980-22.1.09JW. 11120 mi19B F25 3.9 m HN N X RO m N (¢SS U 2
12 14,33 B85J 2 6L162 50235-22.4,12JW. 1810 m222 FJIS 7.4 m NN N %4 o mm N €55 U 2
13 14,36 86J.7 2L163 5020-22.0.24UW. 2211 m2B7 F43 B8.589 NN N X RO m N €55 U 2
14 14,38 B7J.6 2L164 5055-2R2.4.12UW. 1311 m176 Fe® 5,439 NN N X RO.13 N CS8S VU 2
! 15 14,39 88A 716L161 5015-22.4,13JW.1212 mi12 F18 4.8 m NN N X RO m N CSS5 U 2
16 Cloud2 010781cLM UWY Priv Comm 5/81 § 6 Se B8 U U 29-20,6¢cA VU 1
17 1%:147 C1J.6 2L157 2835-20.3.07JW. 00 7 m384 F2.81.3 7 NN N U RO, 04 N CSS- U 2
18 16114 C2A,6 11145 2825-15.6.04JW.01 7/ m2B7 F12 3,62/ NN N 0 RO.03 N (88 U 2
19 Cloud4 010781clLM UWY Priv Comm 3/41 % 6 St Vv U v 43-22.%5eA U,pClOD 1
20 16130 DIG 412L175 3830-20.3.08JW.07 7 m301 F16 4.4 m NN N ®3 cROm N (€SS U 2
21 16134 D2A 620L168 3885-20.7.10JW. 09 7? m390 FB.02.6 m NN N %2 a m N N €S U 2
22 CloudS 010781clM UWY Priv Comm 5/81 » b Sc b U U U VU oA VU i
23 16144 E1J.5 2L192 4520-22.5.13JW.11 8 m312 FZ2.4 .8 6 NN N U RO.10 N CSS- U 2
24 16145 £2J.95 20190 4520-22,2.07JW.08 8 m213 F2.6 .B 5 NN N U RO.06 N (CSS~ U 2
25 16147 E3J 1 30187 4505-22,1.16JUW. 15 Y mJ64 FH. 41,516 NN N X RO.12 N CSS- U 2
26 16149 £4J.7 20183 4520-21,7.08JW.10 9 m26e4 F4,9 0 8 NN N X RO.0O4 N CS UV 2
27 16:52 ESJ.7 21180 4515-21.4.07JW. 09 9 med/ Fi11 0 22 NN N X RO.0N CS VU 2
28 186153 €6J & 3L1760 4520-21,.3.09W.10 9 m281 F17 0 30 NN N X ROm N CSUU 2
29 16:89 E7A.6 2L172 4510-20.1.07J0W.08 9 m203 F24 0 82 NN N U RO.0B N CS VU 2
J0 £7:04 FID 1 5L227 5780-25.0.03UW.03 8 m 89 Fa,. 4 0 9 NN N U RUm N CS UV 2
31 1740% F2A 1 5L¢28 5660-24.6.11JW.1111 mi54 F19 0 26 NN N VU RKOm N CS VU 2
32 CloudA OIOBOICLM UWY Priv Comm 5/81 S & Sc B 44-17.0 64-21,3c¢A U, |64 1
33 133606A1LP N NP164 4430-17,0.06UW.07 8 m297 F2.51.4 0 MM N X RO,03 N C55- U 2
J4 133900A2P N NP139O 4945-18.1.04JUW. 08 ¥ m1683 F1.91.0 0O NN N X RO.04 N CSS5- U 2
35 133948A3P N NP161 5450-15.0.06JN.07 $miB6 FI18 4,4 9 NN N X RO.06 N €8S VI
36 134048A4P N NP159 5965-20.3.28JUW. 2511 m318 +2.24.2 1 NN N X RO.19 N ©8S- U 2
37 134124A%P N NP159 6380-21.3.42UW. 3412 m350 Fi1.14 .2 1 NN N X RU.35 N C5 U U 2
‘ J8 13:57 ABJ.5 2L176 6335-20.9.14JW. 1410 m188 + .8 ,1¢C1 NN N U RO, 09 N C5VU U2
! . J9 14,00 A7J 1 3L164 6290-21.2.25JW,2200 m370 F1.9 .6 I NN N X RO.,20 N ©SS5- U ?
40 14,02 ABE 513163 6280-20.9.35JW. 2911 md1y F4,.01.7 m NN N X RO m N C(C55- U2
41 14,06 ASD 719L161 5830-19,7.30UW. 2811 m418 Fu.81.9 m NN N X RO m N CSS- U 2
' 42 14:14 106 3 70162 56820-19.9.17JW. 1810 m327 F7.32.9 m NN N X RO m N 0SS U2
: 43 14:16 11J 2 SL167 5630-19.7.06JUW. 06 9 mil/b FB.93.226 NN N X RO m N §CS U2
- e 44 14,20 1202 6L166 3290-168.8.05JW.08 B m291 F11 4.5 m NN N X RO m N CSS v
45 14:22 13J 2 71166 5290-18.5.12UW. 11 9 m399 F13I S.4 m NN N X RO m N (S5 U2
i 46 14,2% $4E 2 6L 166 5275-18.4.19JW. 1S5S 9 m370 F12 X m NN N X ROm N CS U U 2
47 14,27 15J 2 4L173 4945-17,.4.21JW.17 9 m376 F11 X m NN N X ROm N CS U U2
48 14,30 16J 1 3L166 4760-17.2.16JW.13 9 m321 F19 X m NN N X ROm N CS U U 2
49 14, 17A.7 2L 163 4765-17.2.09)W.08 7 m381 F18 X m NN N X ROm N CS U U 2
X 50 CloudB 010881iclM UWY Priv Comm 5/81 & 6 Sa 1«27 U >43 U ¢A U,pCiLO i
51 14,53 BlJ 1 JL167 4220-15.8.22UW.15 9 mIBS F18 X 91 NN N X ROm N CS U VU 2
52 14,57 B2J.8 10166 37458-14.7.25JW.18 9 m487 F11 X 6B HN N X RO m N CS U U 2
33 14.58 BIA.H 2L170 3720-14.7.21JW.13 9 m420 F16 X 9% NN N X RO.16 N CS U VU 2
54 15,18 B46.3 2L177 3120-13. 4 21JW.11 8 meq42 F14 x 54 NN N X RO.16 N CS U U 2
: 8% 15:17 B5A 1 3L169 2760-12.5.21J0W.42 €@ mB32 F10 X 36 NN N X RD.IS N C5 U U 2
f 111 l11111122222222223333333335444444444455555555556866865686771777777
| 123486769012 34587690123456789012345678901834567890123458789012345678901234567990
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TABLE A-4, THE NEW SUPERCUCLED CLOUD DATA BASE (Cantinuerd)
Lata File No, 22

-
P

--------------------------- Card Column NO,=====ccv=--oc-ncvanmomrcrmcnm e
111111113122222222223333533030444444444455355555555666666668677777777778
123456789012345676890123456/89012345678901234567890123458789012345678901234567890

keg,
No. Card (Record) Contents
y 1 CloudC 010881cLM UWY Priv Comm 5/81 & & Sc¢ | 48-16.6>58 U c¢A U,pCIlLD 1
k- 2 155906C1P N NP164 S5040-17.3.18JW.13 9 m344 Fo2 12 S1 NN N X RO.17 N ¢SS+ U 2
3 153930C2F N NP153 S560-18.5.21JW. 2510 ma80 F20 5.230 NN N X RO0.20 N CSS Uz
4 15:%9 C3A 1 4L189 5910-19.2.22JW. 1610 m303 F15 3.9 m NN N X RO m N CS§S ue
S Cloudl 011181alM UWY Priv Comm 85/81 $ & St Im20-18.1>386 U ¢A U,WkiIS8,pCILOD i
6 14117 ALG 1 3L169 3540-19.4,11JW.08 7 m419 F12 4,05 NN N w6 cROm N §6- U 2
7 14,118 A26 1 4L167 3I535-19.8.08JW.07 7 m316 F9.22.4%5 NN N ME ¢RO m N (8§ v 2
8 14120 A3J 1 3L169 3%25-19.9.11JUW. 09 / ma05 F7.42.2 m NN N X RO m N CSS U2
9 142608BL1P N NP17% 2870~-19.2.0BJW. 04 © m333 F .3 0 1 NN N 0 RO,02 N CS U U2
10 142718B2P N NP17% 23110-18.1 0 JW.01 S mi24 fF .o ¥ O NN N O RDO N CS VYU U2 .
14 Cloud2 041181alM VWY Prav Comm S/781 S & 6t [ 24m-18 36 %19 gA U,pCIlLD i
12 16110 C1G.6 2L138 IB10-19.4.06JW. 05 /7 meld 149 4.1 9 NN N U ROMmM N CSS ue
13 16113 C2JU.8 2L153 3I555-18.8.068UW. 09 /7 me83 tb.52.9 S NN N U RUm N C6S U e
14 16:16 C3J 1 JL156 3360-18.3.06UW.05 B m1S2 +20 6.8 8 NW N U ROm N CSS ue v,
15 16:31 C4J.9 20L15%4 3860~-17.9.12J0W.1010 mi66 F16 S.3 8 NN N U RO m N CSS§ uaz
16 16:37 C6J.Y 1L165 JI65%-18.4.15JW. 1312 miBY F1S 4. 810 NN N U RO m N USS Ve
; 17 Cloud3 011181elM VWY Priv Comm %/81 & & St [M41-19,3060 U cA U 1
18 1643 D1J 1 3L165 4150-19.4,06UW. 0712 mily r26 9.013 NN N w4 cROm N CSS+ U 2
19 16146 D2J.5 1L167 4125-19.2.13JW. 1511 ml169 F19 6.6 B NN N U RO m N (55 Uz
20 16197 DIJ.7 2L168 4545-20,2.09JW. 0911 ml00 F1& 6. 6 NN N U RO m N CSS ue
. 21 16199 D5J 2 BLL70 45855-20,6.120W. 0910 mid42 F16 S. 3 m NN N X RO m N CSS U e
. 22 17107 D6J.6 2L181 4545-19,9.16JW. 1512 m150 F20 6.611 NN N %7 cROm N CSS Uue
, 23 17:09 D?7J.8 2L138 4330-20.0.12JW. 1011 m124 F25 /. BAJ AN N X RO m N CSS U2
24 17.:12 D8J.Y 2L1%8 4580-20.1.22JW. 1712 mi73 F24 7.214 NN N w8 cROm N CSS U2
2% 17147 10J.6 1L148 4500-20.1.15JW. 1011 mi31 F11 4.2 B NN N U RO m N CSS U e
26 Cloudi 011281cLM UWY Priv Comm 3/614 5 & St U 17 -8.8 36-11.0aP Lt,lcRSIGMET.ISSI
27 200330ALP N NP190 3400‘12.2.32JN.27 9 mbl35 F .1 0 0 NN N w8 RO, 21 cs vV U 2
28 20:04 A3J 616L163 2915-12.0.48UW. 17 9 m692 F .1 0 U NN NG.BoRO M N CS U U2
29 204736D1P N NP149 1870 -9,.2.02J0W. 05 7?7 m278 r 0 0 O NN N O oRO.01 N OS U U 2
30 204806D2P N NP13%4 2475-10.%.16UW. 13 /2 mb/8 F 0 0 O NN N 8 oR0O.12 N CS U U 2
I 31 20148 UAE1028L164 2960-11. 0 J1JM. 21 9 mB4/ 1.0 . I M NN N 7.5ROm N CS U U2
32 Cloud1l011291oLH UWY Priv bomm 4/61 S 6 Se | 17 -8.9 30-11.0aP La, Sr130 1
33 20:10 81J.7 20161 297%-11,0.12JW.08 © m3B0 ¥ .1 0 O NN N m3 oRUO.10 N CS U U 2
34 20:11 B2J.9 21161 296%-10. 5 072JW.07 & m247 F 0 0 O NN N w4 gROm N CS U U 2
! 3% 20439 CiJ 2 BL173 2940~10.72.47JW. 12 D m3IB3I F .1 V U NN NGBG.,SROMmM N CS U U2
36 20142 C2J.9 2L163 2945%5-10.9.15JW. 10 8 m422 F 0 0 O NN N =8 oRO, 10 N CS8 U U 2
: 37 20143 CIE.8 20162 2930-10.8.43JW. UY 8 m347 F .1 0 O NN N I cROm N CS U U 2
: 38 204308C4P N NP136 2400-10,7.18UW.14 7 m/3 F .20 ONNNU eRO.11 N CS U U 2
. 39 204542C5P N NP163 1770 -9.4.02JW. 05 6 m466 F U U O NN N U ©eRO.03 N CSU UL 2
. ; 40 Cloudib011284MKG UMY Priv Comm S/Wl S 8 6t C 14 -7.5M40 U oP La, log SIOCMET 1
i 41 20:%8 DBG.9 2L163 2985 -9.9.17JW.15 9 m3I7 FI.11.030 NN N B6.0cR0O. 13 N CS5S5- U 2
! 42 2099 DBE 411L159 2538 -9.7.24JW. 2330 mS504 r11 1.7 m NN N 7. 5RO m N CSS-~ U 2
vl 43 21041207P N NP162 1915 -8.5.17JW.0Y © m405 F2.0 . 332 NN N U oRO.17 N CSS- U 2 ,
b 44 21043600P N NP167 1425 -7.5.06UW. 03 S5 m384 F1.0 .2 INNNU ¢cRO. 06N CS U VU 2
i 45 cloud2b011281LAN UWY Priv Comm 5/81 S B St U 22-12.9 63-12.90P La,Wkl22,Wki63 1
468 2126 O 615L153 2900-10.4.16JUW. 1913 m176 F13 .2 m NN N 2. 3RO m N CS U U 2
47 21131 USE 70163 2920-10.6.13JW. 15911 m207 F2.0 .1 m NN N 5. 5RO m N CS U VU 2
48 21344206P N NPLGS 2445-11.3.08JW.07 8 m254 F4.4 344 NN N <1cRUO. 14 N CS U U 2
49 214136HIP N NP181 2230-12.9.02JW.09 4 mi112 F1.8 .2 B NN N UGRO O N CS U VU2
' S0 214154H2P N NP151 270%-10.4.49JW. 2013 miB2 1.8 114 NN N wJ cRO. 18 N CS U U 2
i 51 214236H3P N NP16i 3240-11.0.10UW. 09 O m242 F1.7 .1 2 NN N m3 cRO, 07 N CS U U 2
: 52 214308H4P N NP1SS 3780-11.6.110W.08 8 m336 F2.6 .1 ©® NN N m3 ¢RO. 086 N CS U U 2
~ S B3 214338H3P N NP13D 4230-11,7.100W.10211 mi35 1.4 .1 7?2 NN N B3 cRD. 0B N CS U U 2
g 54 214412HEOP N NP164 4780-12.0.149JW. 1510 m 70 F2.8 .120 NN N w7 oRO. 13 N CS U U 2
bl 55 214442H7P N NP162 5205-12.1.20JM.2617 m 9% FO.9 .251 NN N m10cRO. 24 N CS U U 2
P 56 214512HOP N NPL67 B400-12.7.26JW. 3018 m 97 F17 0 B3 NN N %1%cRD.26 N C8 U U 2
. 57 214536HOP N NP146 6080-12.5.07JW. 0717 m 31 F28 0 99 NN N m3 cRD.15 N C8 U U 2
11111111112222822222333J33333344444444445558555535556686666666877777777778
1234567880123456768901234567890123436789012349687880123458769012345678901234%67890




TABLE A-4. THE nNeW SUPERCUULED CLOUD DATA BASE (Continued) 1
Data File No., 23 3

---------------------------- Card Colvmn NO,--~-=--c~--~cmmcoctcaremncancnmnmec e nuan
) 1111311141222222222233333333533444444444455555555556666666666777777777718
i 12345676901234567890123456759012345678901234567090123456799012345678901234567690
N Rec.
No. Card (kecord) Lontents
1 Cloudlc011281MKG UWY Priv Comm S/81 S E€5tScB 17 -7.7 47-13.8¢P Le, Sri45 i
- 2 210636E1P N NP150 1695 -7.7.03uW. 03 6 m271 F1.2 .2 6 NN N U ¢RO.0L N CS WU U2
3 210742E2P N KP152 23735 -9.0.08JUW.06 6 m248 F2,41.728 NN N M<1cRD.06 N (CS58- U 2
4 210738E3P N NP151 2940-10.4,17JW.16 9 madS F1.81.122 NN N m7? cRO.13 N (C8S- U 2
' 5 210800E4P N NP186 3405-11.3.34JW.2410 mH52S FI,3 .921 NN N M7 aRO.24 N CS8S- U 2
I 6 210024E5P N NP156 3905-12.2.43JW.3010 m589 FS5.12.154 NN N #M10eR0.32 N CSS U2
7 2808B4FE6P N NP1%9 4420-13.3.62JUW. 3811 m399 F1.2 .2 0 NN N M10cRO.45 N CS U U 2
B 241240F1P N NP177 4715-13.8.58UW,. 3712 m40/ t2.,7 317 NN N wiBcRO. 41 N CS VU VU 2
. 9 211318F2P N NP173 4155-13,0,.39JW.2911 mioe F44 2,550 NN N X cR0.28 N (CSS v 2
10 211342F3P N NP170 3745-12.1.30JW. 2211 m343 F14 1,494 NN N X RO.23 N (€SS- UL 2
11 211412F4P N NP166 3210-11.1.10JW.1410 m256 F7.91.459 NN N X RO.$3 N 0SS- U 2 ¢
12 21114 F6J.7 RL194 2880-10.4.05UW.05 9 mi17 F10 1.6 m NN N U KO m N CS5- U2 .
13 28136 F7A 1 3L149 2885~10.2.12JW. 1310 m24Y F30 1.499 NN N M8 eRO m N C855- U 2 |
A 14 21159 4D 1 4AL169 4030-12.6,070W. 05 9 micu Ft4,21.0 m NN N %3 cRO m N CSS- U 2
1% 22:00 150 2 eL1i62 3950-12.4.15JN 1511 mE24 F3.41.3 m NN N 6.0cRO m N €8S~ U 2
16 22,02 I6E 5120164 3983-12.4,220W. 2011 m298 F6.51.8 m NN N 8,0cROm N C5S- U 2
17 22074817P N NP170 3410-11.3.31UW. 2711 muBe FJI.51.233 NN N m7? cRO.J0 N CHES- UL 2
18 22001218P N NP167 2875-10.6,24UW. 2011 met® 2.2 .639 NN N M6 cRD.22 N C8S- U 2
19 22,08 S0E 2 5L142 2530 -9.8.24JW. 1910 m3B9 F1.3 .2 m NN N 7,0cROm N C5 U U 2
20 22112411P N NP151 1820 -8.3.08U4.04 /) m269 ¢ .9 .2 I NN N <1 oRO.04 N CS U e
21 Cloud2a0i1281LAN UWY Priv Comm 5/81 5 b 6t Cwm20 U 5%-11.20P Le, 155, Wki4S 1
22 221,23 G1D.7 2L189 293%-10.4.040W. 08 7 m2isd F11 .299 NN N w8 cRO.&B N CSU ULUR
23 2124 620.6 2L156 2925-10.2.10JW.0910 mi162 FJ31 .J99 NN N 8. 00R0.16 N CS LU U 2
24 21125 6306.9 2L156 2925-10,3.08JW. 0811 mioy F33 209 NN N %6 oRO.43 N C5 U U 2 §
2% 21560051P N NP160 5450-11.2.06UW. 0817 m 31 F1.1 0 O NN N #4 aRD.09 N CS VU U 2 .
26 21363012P N NP164 4970-11.5.0%JW. 0918 m 20 F O O O NN N w4 cRO.20 N CS5 U VU 2
27 21%70013P N NP164 4455-13,0.100W. 4013 m 9 F1.0 0 NN N %4 RO, 43 N CS U U 2
28 Cloud! 0414BiMKG UWY Priv Comm S5/81 S oSt5c8 48-10.4 65-13.0¢P U, 18% 1
29 2037J6A1P N NP148 4645-10.5 0 UWN. 01 S m 87 F2.2 4 4« NN N 0 RO 0 NCS UL 2
30 203806A2P N NP15H 5370-11.4.11JW. 0912 m106 F2.1 .3 6 NN N M8 aRD.10 N CS U U 2
31 203630A3P N NP1S6 5910-12.4.16UW.161% m B0 F1.6 .3 0 NN N w6 oRD. 13 N CS U U 2 ‘
32 203848A4FP N NP1ISS 6260-13.2.18UW.1918% mivi F1.4 ,1 O NN N U eRD.18 N CS U U 2
33 Cloud? 011481MKG UMWY Priv Comm %/81 % 6 bt ¢ 38 -8.6 65-12.2¢P U, 185 1 ‘
34 21314281P N NP15) 6420-13,5.24UW.2213 m201 F1.9 .3 0 NN N ®9 cR0O.23 N CS U U 2 '
35 213236B2P N NP154 5040-12.7.16UW.1612 mi74 FJI.3 ,911 NN N M7 cRD. 17 N OS’U U 2 3
J6 213324B3P N HP146 5470-11,7.16UW, 1311 m220 F2.2 .5 5 NN N %8 eRD.14 N CS'VU U 2 ;
37 213424B4P N NP151 4960-11,1.13JUW. 1210 m29%/ F3.1 516 NN N M8 cRO. 1L N CS U U 2 ,
| 38 213524B3P N NP151 4453-10.0,09JW.07 8 m229 FJI, 3 613 NN N X3 cRO. 03 N CS U U 2 i
39 213642B6P N NP149 3950 -9,.1.02JW.01 S5 mibs F2.5 .4 9 NN N eRO 0 NCS UL 2 \
40 21140 C6D 41201635 6085-13.1.22JW.1011 m245 F1.6 .3 m NN N 6,8¢cRO0 m NULUBUU 2
i 41 21.:44 C70 8211168 6095-12,.7.349UW. 2014 m21/ FB.0 .4 m NN N 9. %R0 m NCSUU 2
- 42 Cloudd 01148iMKG UWY Priv Comm /81 S 6 5t U %3-10.8 65#-14 cP U, 165 1 ;
. - 43 224,17 D16.6 2L177 6045-12.8 0 JW.02 6 miR8 F .4 0 2 NN N U cRY.08 NCS U U 2 1
: 44 22,18 D2D 928L180 6045-12.7 0 JW.06 ? m278 F .9 .1 m NN N M3 RO m NCSUU 2 3
! 48 22:27 DIE 1 JL187 9965-12.2.02JW.09 9 m287 F1.1 .2 4 NN N m4 ¢RO X NCSUU 2
46 222912E1P N NP1860 5315-10.6.01JM.02 7 miR3 F .6 .2 4 NN N <1 oR0O.01 N CB U U 2
47 222930E2P N NP16L 50640-12.0.03JUM.05 7 me®S F .7 .1 O NN N <i cRO.02 N CS U U 2
48 22R9S4E3P N NP13S 6333-13.1.13UW. 1710 m29/ F1.4 .1 7 NN M U cRO.12 N CS VU U 2
. 49 Cloudl 011681clM UWY Priv Comm 5/81 5 6 Ba | 19 -8,1 21 -8.40P VU 1 ;
X 50 13:50 A1A.D 2L162 2018 -8.6.05JW.04 o m362 F .21.4 0 N %0 cRO.08 N (CS85- VU 2 1
51 Cloudf 011681qLlM UWY Priv Comm 8/81 5 6 Bt 1113-28.4118-27.%cP VU, 1118 1
82 1421 B1J.8 2L1%49119575-27,4.02UW.03 & m246 F1.91.14 3 NN N ™0 oRO.01 N Cc88- U 2 g
83 14,22 B2J.9 3L17611740-87.0.03UW. 02 @ m152 F .5 0 1 NN N w0 oRD.02 N CS U U 2 E
i 54 14,24 BIA 1 4L19111640-27,.2.05JW.02 & m173 F1.7 .3 m NN N m0 cRO.02 N CS U U 2
i 111111111222222222236J3333&334444444414555555555586586&665‘77771777770
X 12343676801234567689012343678901234%670901234367890123458768901234567689012345676890




TABLE P-4, THE NEW SUPERCUOLED CLOUD DATA BASE (Continued)
Data File No. 24

---------------------------- Card Column No,==-s=c----scccccccrcmucnacancnnmonnunaas
11 1 1111112222222222333333.333344444444445555555555666666666677777777778
1234567890123456789012345678901234567890123456/890123456789012340678901234567890

Card (Record) Gontents

Cloudd 01168iclM UWY Priv Comm 5/81 S 6 St B 38-12.0 731-19,.20F U,Wkl71 1
14524 2C1P N NP162 7015-19.0.44JW. 5110 md45 F10 13 13 NN N wi0aR0O.28 N CSS+ U 2
145324C2P N NP158 6510-16.1.26JW.15 9 md49 F12 15 1 NN N 5 eRO.48 N €S8+ U 2
145418COP N NP157 6045-17.0.420W.07 7 m334 F23 13 7 NN N U cRO.07 N €SS+ U 2
145548C4P N NP15% 5365-1%.8.03JW.02 6 mid4s F6.340 1 NN N m0 gcRO.02 N €SS+ U 2
14,56 CSE 1 4L159 4845-14,.0.09JW. 12 8 m3B1 F4.82.5 m NN N m4 gROm N CSSW U 2
145854C6P N NP160 4435-13.2.09JW.14 8 m499 F7.13.8 I NN N U oRO.13 N CYSW U 2
150006C7P N NP1%6 3760-11.9.08JW.1V 6 m/22 F7.61.4 4 NN N VU cRO, 14 N C€SS5- U 2
Cloud4 0116683clM UWY Priv Lomm 5/8) 8 6 5¢ | V V] 1] U eP V 1
15122 E1J.% 10L149 3455-10.8,20JW.14 / mb22 +tB.81.8B m NN N U eckOUm N CSS- U 2
16400 G1J.8 2L1%7 3245-11.7 0 JW.04 o m371 F 0 1.7 O NN N U eRO. O3 N ©S%- U 2
Cloud® 011681icLM UMY Priv Comm S/814 S & bt B 58-195.6 74-19.1¢P U,nol 1
152736F 1P N NP152 S5865-1%5.8 0 JW.03 8 m 76 F40 B.8630 NN N U oRO.04 N C88¢ U 2
152836F2P N NP154 6385-16.9,48UW. 3611 m484 FS1 9,124 NN N W8 cRO. 3B N (CSS+ U 2
152936F3P N NP156 6830~-18.5,07JW. 0610 m18D Feg 1S 40 NN N U cRDO. 086 N €SS+ U 2
153036F4P N NP131 7345-19.2,.070W.10 8 md30 F .92.9 S NN N U gRO, 08 N CSSW U 2
Cloudl 01308406LD UWY Priv Comm %/81 534 Sc B<3I8 V 538ry ob Hp Srid3 1
1750 A1J 1 3L169 95170 -9.8,.1%9J0W. 2114 m133 F .2 0 0 NN N w9 ¢R .30 N CS5 U UZ2
17:57 A2J.7 2L172 5180 -9.6.204W. 2143 m128 F .2 .1 O NN N m10cR0., 19 N CS U UV 2
18:00 A3JU.7 2L176 5240 -8.2.10JW.08 o mew2 F .1 0 O NN N U uRﬂ.07 N CSVU U2
180206A4P N NP1O1 4970 -9.3.28JW. 2015 milbo ¢ .5 .4 O NN N M8 ¢cRO N N CS88- U 2
180236ASP N NP1B2 4490 -9.9.27JW.201% mc2b F1.7 .1 7 NN N n6 oRO. 23 N CS U V) B
180284A6P N NP1BJI 4060 -9.9.200W.1411 m1B7 F2.4 .427 NN N w8 oRDO, 15 N CS85- U 2
180330A7P N NP169 3669 -9.3.03JW.06 68 mit2 F2.5 ,733 NN N m4 gRO, 09 N CS8- U 2
180424ABP N NP182 4225 -9.4,.168UW. 1410 m271 FJ.6 .B24 NN N M6 oRO,13 N €S8~ U 2
180454A8P N NP162 472% -9.9,21JW. 2112 mb3 F2.0 .2 6 NN N %7 RO, 22 N C8 U U 2
18053040P N NP160 5145 -9.6.22UW.25%4% mi37 ¢1.2 0 O NN N M7 cRO,295 N CS U U 2
16108 11J.9 olL17/3 5190 -9.6.25JW. 2515 miad F .9 0 <1 NN N 9. 0cR0.24 N CS5 U U 2
18100 12J 1 3L164 5160 -6.7.1%JUW,. 1914 m134 F .3 0 O NN N 7.%R0.147 N CS U U 2
18,10 B1D 2 5L162 518% -9,.3.16UW. 2014 mi3B6 F .8 0 O NN N B.0cROm N CS U U 2
18112 B2D.7 2L166 5190 -8,1.086UW. 0811 mill F 0 O O NN N m8S cRUm N CS5 U U 2
18113 B30 514L164 5190 ~-9.8.19JW. 2016 m102 F .6 0 <1 NN N 8.8¢cROm N CB U U 2
18117 B4J 2 70166 %18Y% -9.9,29JW.2015 mi76 F .8 0 m NN N 9,00ROm N CS U U 2
16:21 CiJ 1 JL16J3 5188 ~98.1.17UW.2815 m162 F .4 0 <1 NN N M8 oRO.22 N CS U U 2
18122 C2A 2 SLAGY 5189 ~8.7.13JW. 2115 m107 F .4 0 o NN NB.% RO m N C8B U uc¢e
18127 C3D 2 7L170 5190 ~7.4,150W.1743 m126 F .3 0 O NN N B.0cRO X N CS U U 2
18130 C4G 1 40,168 3185 ~8.43,.21JW. 2314 m1B%2 F .8 0 <1 NN N 9., 0RO X N CS U U 2
18:31 C9A 2 6L168 5165 -6.4,25JW.2613 med1JI F1.4 0 <1 NN N 9,83R0O X N CS VU U 2
Cloud2 013081GCK UWY Priv Comm 5/81 5S275t%ch 28 -6,5m49 -8,20P Hp,8rl147 i
18.46 D1J J 9L183 4670 -8.2.17JW. 1913 m184 F .5 .1<1 NN N 7.8RO X N CS U U 2
18153 D3IE 4121164 4330 -8.8.20JW.2812 m253 F .7 U ¢1 NN N 72,3 RO X N CS5U U 2
19001 D4P N NPL172 3760 -6.4.200W.2010 m3B1 Fi1.1 .1 2 NN N W7 eRO X N CS VU U 2
19004003P N NP167 3240 -7.4.12U0W.13 8 md62 F1.7 .2 4 NN N mB3 cRO X N C5 U U2
190136DGP N NP15% 2750 -6.5 0 JUW.03 9 mi11 F2,.0 212 NN N m3 aRO X N CS U U 2
190154D7P N NP147 3218 ~7.3.07JW.13 9 mib/ FR.9 . J14 NN N U aRO X N CS U U 2
19021208P N NP141 3710 -8.3.120W. 2111 md08 F1.7 1147 NN N m? cRO X N CS U U 2
19024209P N NP148 4240 -9.1.20JN.3012 m336 F1.1 0 O NN N w72 cRO X N CS U U 2
19,04 118 3 BL166 4680 -7.9.200JW. 2412 m298 F .3 0 O NN N 7.%cRO X N cS U ue
19,08 12A 513L1%8 4580 -7 9.20UW. 2713 m217 F .7 0 m NN N 7.5cR0O X csS VU U2

1111111111222222222233333333J34444444444b555555555666366685677777777778
12345670901 234567890123456789012545678901 23458/89012345678801234%6780801 234567890




TABLE A-4, THE NEW SUMERCOULED CLUVD DATA BASE (Conttinued)

Data tile No. 25

---------------------------- card Column NOo,~-==<mc--ucsccrnccrmmcncenncnancncccas
111111111122222222223333333I3344444444445555555%555666666666677777777778
R 123456789012345678901234567890124456/6901234557890123456789012345678901234567890
ec.
No. Card (Record) Contents
1 Cloudd 013089100C UMWY Prav Comm 55/815245t8cC 25 -9.6 45 -0,4cP Hp.5r145 i
2 19164213P N NP150 4533 -8.4.18JUW. 2112 m216 FJ3.4 ,25%3 NN N m9 oRO X cs Yy y 2
3 19171814F N NP16J3 4030 -6.1.31JW.2812 m2BJ F11 0 93 NN N w9 cRD X N csS Vv U 2
4 19¢17 19E 3 70151 3740 -7.4.200W. 2412 m2%8 F9.1 0 m NN N B, 2cRO X N CS VYU U 2
S 19204817P N NP137 3190 -6.8.22JW.1910 m40S FB8.6 .186 AN N 7.3¢RO X N CS U U 2
€ 18:21 16E.0 2L147 2620 ~5.7.05JW.07 7? mdc F11 .2 m NN N B3 gRO X N CS U U 2
7 1922%419P N NP138 3190 -8.8.17J0W.2010 m34d Fi4 ,188 NN N N7 cRO X N C8 U U 2
. 8 182316820P N NP142 3620 -7.3.21JN.2612 m3gs F12 0 99 NN N w7 eRO X N CS U U 2
\ 9 19235421P N NP190 4118 7 «A2UN. 2218 midB Fi2 0 99 NN N IIOORD X N CS VU U2
10 19242422P N NP134 43853 «18UW. 1812 mi76 F7.4 0 88 NN N cRO X N CS U U 2
11 Cloud4 013081wKS UMWY Prlv comm 9/81 S245tS5cBmMzEN-S, 7H47m~-8, SOP Hp,Srl47 b
12 19.30 E18.5 1L169 4690 ~7.4.17JUW.1312 mi42 F .2 .2 O NN N w8 cRO X N C8 U VU 2
e 13 19:32 E28 1 JL171 4650 8.6 20UW.1812 m167 F4.0 0 19 NN N M7 cRO X N CS VU U 2
14 19,34 E3D 2 41167 4648 -7.%5.32JW.1111 mi47 F .7 0 m NN N 4.5aRD X N €S U U 2
' 19 19,36 E4J 4140160 4640 -8.4.200W.9812 m178 F11 0 m NN N B8.%RO X N CS U U 2
16 19.:41 ESJU 313L1%6 46%0 9.5 E€2JW. 1111 mibY F11 0 98 NN N B. 06RO X N CS U U 2
17 19,40 EGAL120L159 4645 -8.8,19JW. 0910 mi’?8 F11 0 m NN N S.%RO X N CS U U 2
10 CloudS 013081MCK UWY Prlv Comm 5/81 5S¢4 S8t C 29 -8.7 53-10.%aP Hp,5ri1S3 i
19 202040F AP N NP183 50315 -9.1.23UWN.191% mi03 F3.3 .220 NN N m? ¢RO X N CS U VU 2
20 202124F2P N NP178 4800-11,2.17JW. 1219 1. 68 F14 ,199 NN N w8 cRO X N CS U 3
21 202154F3IP N NP178 4300 -9.2.16UW. 0912 mi08 F15 .100 NN N M8 cRO X N CS U U
22 20.:22 FAE 2 4L196 3850 -9,7,11UKW.10 ¥ m250 F11 .199 NN N 5.%¢cRO X N CS U U ¢
23 202S06F3P N NP163 3323 -8.2.0%JW.03 7 m1d/ FY.2 179 NN N ¢1 eRO X N CS VU U 2
24 202342F6P N NP161 3005 -8.7.03JN.02 8 m230 F3.% . 222 NN N <1 aRO X N CS VU U 2
28 203006G4P N NP1S1 3110 -9.1.04JW.02 7 mi%S F11 .93 NN N m8 aRO X N CS8 VU U 2
26 20302402P N NP147 3610-10.1,40UW.10 9 md0 P13 .299 NN N w8 eRD X N CS U U 2
27 20310003P N NP19% 41295 -9,.4,05JW. 0912 mi0?7 FO.1 .168 NN N w8 cRO X N CS U U 2
20 20132 G4AL429L 197 4810 -9.9,16UW. 1915 m10B F12 0 99 NN N B8.3aRO X N CS VU U 2
29 Cloudi 013181L6F UWY Priv Comm 5/81 S28 Sco B8 51 -8.3 64-11,.2e¢P U,CiILO i
30 18,13 AGE 3513L166 ©6200-10.9.149UW. 1612 miBS 2.0 .3 m NN N 7.2e¢R0m N CS Umhel?2
31 1681848A7P N NP179 5623 -9.5.11UN.0911 mi21 k5.3 738 NN N m7 gRO.10 N CES-miel2
32 182006A6P N NP174 5110 -68.3.09JW.04 9 m 9% FE.2 .53 NN N U aRD. 03 N CSS-mhe+12
33 182824B1P N NP144 3205 -8.8 0 JW.02 ¢ mi/o k2.3 .6 4 NN N 0 oRO O N CS Umiel2
34 16264BB2P N NP151 5765 -9.0.04UWN.08 7 m3i4 F1.0 .2 9 NN N mC1gRO,05 N CH UmW 2
35 182906B3P N NP148 6239-10.8.22UW. 2111 m308 F1.3 .3 6 NN N U ogRO. 22 N CS UmW 2
36 CloudR 0413161LHAF UWYPriv Uomm B/81 5S¢0 H5L VvV 79-11.0 90 -9,20P U,CILONK]?S 1
37 483000C1P N NP1%2 73500-11.0.01UW.03 7 m /6 F2.1 ./47 NN N <10R0O.02 N C85- Wel2
38 1830368C2°P N NP1%8 8125-10.2.08UWN.02 B m 56 F2.1 .B19 NN N <16RO.03 N (CSS- Wel?2
39 18J0S4C3IP N NP151 8540 -9.68.04UW.0% 9 mi119 +2.61.236 NN N <10R0.04 N CE8- MW+]?2
40 163118C4P N NP156 8900 -9.4.040W.05 9 mitS F1.8 .717 NN N m<10R0O.08 N CHES-mWel2
: 41 Cloudl 013164LBF VWY Priv Comm S5/84 523 bt V110 -9.7129-13,3aP U,ThCILD i
. 42 193341201P N NP16511030 -9.7.02UW.03 3 mi67 F1.8 .9 B NN N <1oRO.02 N CSS-mW 2
: 43 193336D2P N NP16611540-10.8.10JN.10 9 m278 F2.49 .7 8 NN N RO, 31 N CS58-mhel2
. 44 1683406D3P N NP17012033-11.8,10UW.11 9 meBU FZ.7 8917 NN N m6 6RO, 12 N CSS-mW+1?2
! 4% 183430D4P N NP16JI12360-12.6,.13JUN. 1410 m254 Fe.0 926 NN N U oRO. 16 N CS85-mh+12
48 183454D3P N NP17012940-43.3.04JW.05 O m 91 F1.4 . 313 NN N mC10R0.03 N C8 U W+i2
. 47 Cloudd4 013181LBF UWY Priv Comm 5/81 S28 5t 1144-18.71%0-17,.80P U,n0l>100 i
48 183624E1P N NP17314430-17.3.04JW. 014 6 miS2 F4.01.415 NN N M0 oRO 0 N C©CS85-W?182
! 49 193654E2P N NPL172149030-17.5.02JW.02 6 mR247 F2.5 0 4 NN N M0 cRO 0 N ©S OWP+12
! 80 Cloud® 013164CDR UWY Priv Comm 95/681 833 8¢ G U V v U eP U,mCiLO 1
‘ 51 19143 610.7 2L177 6108-11.4,.02UW.01 7 m 50 FB.61.224 NN N M<10R0D. 02 N CSS-ml+32
52 19144 62D 4110174 6293-12.0.09UN. 09 O midBD F4.1 .5 m NN N J.00RO m N C5 UmN+l2
! S 19147 63D 2 6L178 6355-12.0.13UN. 1110 mEi 2.7 .Im7 NN N S. 00RO m N CS Umhel2
| 5S4 19149 0O4A 3 70172 6310-11.8.03UW. 03 7 miL73 F2.9 . 448 NN N M2 aRO m N C8 Umiel?
) %8 Cloud8 013161i8NY UWY Priv Comm 5/61 ba2 ut | v 1] u U eP U i
! 86 17:460 A1J.9 3L169 6170-10.8.11UW. 10 9 m22% F1.8 .4 m NN N U RO m N CB Uml+l2
%7 17,51 AZJ 2 4172 6175-40.3,.00UW.40 9 m234 FL1.8 .3 m NN N w2 RO m N CS Umiel2
) 111111111222p2222220333333333444444444455584555555666666600677777777778
i 12345678901234567690123456799012345670901244557830123456789012345078901234507090

A-37




TABLE A-4., THE NEW SUMERCUULED CLOUL DATA BASE (Cantinued)

Data File No. ¢6 !

---------------------------- Card Column NO,======-swcccuconres e ?
1 11111142222222222383833333344444444443555555555666666666677777777778

R 126496789 45678901234567890123456768901234567890123456789012345676901234567890
ec.
No. Uurd (Record) Contants
{ Clas lAOZIQ?SMCO UWY Sierra Co- S20CulrBmsS w0 120 U mP Ua2FCfaWklLc i
2 174172 16.7 20175 9300-10,7. ibJN 2023 m 30 Fm mmNNN N N N N NU U 2 .
J 17420 26 1 3L177 8000 -6.4.26JW. 3324 m» 44 Fm mm NNN N N N N NU U 2 !
4 17,28 J3A.5 1L175 B000 -68.4.66UW. 8529 m 66 Fm mm N NN N N N N NU U 2
. S 17:24 4J.5 10171 8100 8.6, 27JW. 3423 m 57 Fm mm N NN N N N N NU U 2
6 17125 S0.2.6L1v9 8000 -8.1,68JW1.125 mi38 Fm mm N NN N N N N NU U 2
. 7 17125 O6A.3.9L171 7900 -8.5.24uW.2724 m 35 F m mm NNMHN N N N N NU U 2
L 8 17028 706.5 10175 7800 -8.5.3/0W. 6825 mi08 Fm mm H NN N N N N NU U 2 ’
[ 9 17,29 806.2 1L17% 8000 -8.4,600W, 7320 miB8S Fm mm N NN N N N N NU VU 2
10 CldSynA021479BLU UWY Sierra Co-op S13Culr5nsd +0.6120 U mP Ua2FCYfoMkLe 1
l 11 17:53227E. 4 1P161 3300 +0.6.19JW, 10135 m I F m m m N NN N N N N NU U 2
; 12 16.06 266.6 ¢L169 5000 ~2,7,00UW. 3223 m 5L Fm mm NNN N N N N NU U 2 .,
! 13 18407 296,59 1L17) 5000 -2.9.21uW. 2018 m 73 Fm mm NNN N N N N NU U P
) 14 CldSyeA121877PLUUNWYO0 Sierra Co-opB1 5S200rCub U U 120 U m UamMi-2FCf,SrCv 1
: 1% 15:372 16,6 2L173 9200 -6, 4 N N 1./722 meB6 F m mm HNHN N N N N NU VUV 2
! 16 C1dSysA1215778LUUWYD Sierra Co-op81 S3S0rLuS V Y 120 U m Uami-gFCt SrCv 1
i 17 15,382 26.6 2L167 9100 -7.0 N N 2518 mi13 - m mm N NN N N N N NU U 2 ‘
18 15:45 76 1 4P179 9800 -U. 4 N N 2718 m /B F m mmNNN N N N N NU U 2 ;
19 CldSyaA121877MCCUNYD Sierrm Co- npui »990rLus U U 120 U m Uemi-¢FCt,SrCv
20 15,3923 6.6 2L163 9100 -6.8 N N .63im miB0 Fm mm NNN N N N N NU U 2 '
21 15:40 4J.5 1L161 9100 -6.8 N N 201/ m /St m mmNNN N N H N NU U 2 i
22 15142 50.% 1L173 9100 -6.7 NN 3417 m221 Fm mm NNN N N N N NU U 2
25 1%.:43 6J,5 1L171 9100 6.9 N N 3519 miOS Fm mmNNN N N N N NU U 2
24 clds¥|hl¢1577MOCUNYD Sierrn Lo-opBY SRA10rCub VU U 120 U m VUasmi-2FCY 1
25 161124160 1 4L161 7000 ~3.8 N N . 3220 m /2 F m mm NNN N N N N NU U 2
26 16:14 12J 1 3L16Y 7000 -3.8 NN 2060 m oD Fm mmNNN N N N N NU U 2
27 16416 186.H 2L4B7 7000 -3.8 NN 401 mud t m mm NNN N N N N NU U 2
28 16,16 190.9 3LA73 7100 -3.4 N N 1, 3¢2 mé%4 Fm mm NNN N N N N NOU U 2
29 16119 206.4 1L169 7100 ~4. 0 NN .422d m 4 Fm mm NNN N N N N NU U 2
30 16:20 210.7 2L173 /100 -3. 4 NN 1. 221 m231 Fm mmw NNN N N N N NU U 2
31 16121 220,3.8L1%9 7000 ~3.4 NN 1,321 m2us? F m mm NNN N N N N NU U 2
32 16123 RBIA,7 2L169 7000 -4, 4 NN . 4119 mi0OO Fm mm NNN N H N N NU U 2
33 CldSysAl21877MCCUMYD Sierrm Co-op8i 5340rCul U U 120 U m Uad1-2FCt,8rCv 1
34 168:532246.8 2L47111000-13.4 NN RS9 mue/ Fm mm NNN N N N N NU U 2
35 16:56 296,6 2L17112000-13.2 N N 1820 m 44 r m mm NNN N N N N NU U 2
36 16:57 26J 2 6L17511000-13.2 NN . J2¢0 m 723 Fm mm NNN N N N N NU U 2
37 CldSynA1218577BLUUKNYD Sierre Co-opBl 5360rCuB U U 120 U m Uami-2FCf;SrCv 1
38 17:1203276.4 1L17511000-13.0 NN 2420 m 85 Fm mm N NN N N N N NU U 2
39 17931 316.9 BLIOB11300-143.3 N N 4119 mi12 Fm mm N NN N N N N NU U 2
40 CldSysAi121977BLUUWYD Sierra Uo-op8i 6536UrCu v U 120 U m Uami-2FCf 1
41 17,342336.6 2L195%11400-15, I NN 2720 m 8B F m m m N NN N N N N NU U 2
42 17435 J46.7 2L39314400-15.0 N N 3620 mB7 Fm mm NNN N N N N NU U 2
43 17:35 380 4 JL19511400-15.0 N N 3421 m 723 F m mm NNN N N N N NU U 2
44 CldSynAL12183778LUUWYQ Sierra Co -op&l bIeOrlud U U v U m Uami-2FC# 1
4% 174202200,6 20L39111000-22. 7 NN 2419 m 72 Fm mm NNN N N N N NU U 2
46 17120 £290.4 1L18911000-13.3 NN .2619 m /8 F m mm NN N N N N N NU U 2
47 17431 300.8 2L168421000-143.2 NN 4922 mi20 F m mm N NN N N N N NU U 2
48 17,32 J2J.8 3L19511400-14,7 N N 91 m /O F m mmNNN N N NN NU U 2
49 17,46 36A.8 3L20411500-13.3 N A2l m SL F m mm NNMN N N NN NU U 2
1111111l11Ed22%2!2226633333333414444444455555555556866&6668877777777779
123456768012345670901234567690123456/6901234587890123456788012345678501234%67090
Nota: On su *2* records for U. H% Siearre Co-aop data (Filew 26-31),
columns 30- 7 contain approximate MVDs entimated from
MVDsmaan c¢ia.*3100xCcube root of &xLWC/(pi x cane)),
A-38
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TABLE A-4, THE NEW SUPERCOULED CLOUD DATA BASE (Continued)
Data File No. 27

---------------------------- tard Lolumn Nog, = <=wmvemcmmncrcc e cccnn e — -

1111141112222222222 453333J3J334444444444555555555566666666667777777777.

1234567890123456789012345878901£345b78901654567890123456789012345678901234567890
Rec. . .
No, tard (Record) LUontents b

1 CldSysA021479MCC UWY Slerrn Co-op bSObuUrbIJS n0 120 U mP Ua2FCtaMkLc i
2 171292 96.4 1L175 7900 8.58JW1.019 m2/2 F mmNNN N N N N NU U 2
3 17,30 106.5 L1L189 7900 B 8,14JW,3019 m 90 F m mmNNN N NN NNMNU U 2
4 17,30 116.4 1L169 8000 -B.8.54JW1.116 m496 F m mm N NN N N N N NU U ¢
S 17,31 126.3.8L169 7900 -8.9.40JW. 63185 m337 Fm mm N NN N N N N NU U 2
6 17132 156.7 2L161 7900 -8.4.31JM. 49416 m149 Fm mm N NN N N N N NU U 2
7 17133 16A. 4 1L163 7800 -6.4.44JW. 3620 m133 Fm mm N NN N N N N NU U 2
8 17438 176.7 2L163 7000 -6.8.26JW. 3920 m100 Fm mm N NN N N N N NU U 2
9 17.:38 186.4 1L161 7100 -6.35.44JW.7022 m120 Fm mm N NN N N N N NU U 2
10 17439 196.6 2L161 7000 -6.8,43JW. 2017 m B3 F m m MmN NN N N N N NU U 2
11 17.140 206.9 20161 7000 -6, 8. 27JW. 3817 m136 + m mm N NN N N N N NVU U 2
12 17141 216.6 2L165 6900 -6.7.29JW.4221 m 92 F m mm NNN N N N N NU U 2
13 17:141 220.7 2L16J 6900 <6.7.10UW. 1422 m 26 Fm mm N NN N N N N NU U 2
14 1742 23E 3 3L163 6900 -6.2,47JW.2%21 m 82 Fm mm NNN N N N N NU U 2
1% 17146 24A.6 2P169 6400 -6.1.13JW. 1417 n 57 +t m mmM N NN N N N N NU U 2
16 17149 25A 1 3P16T 8700 -4.2,21JW. 3122 m 84 Fm mm NNN N N N N NU U 2
17 17:52 26E.6 2P165 4900 -2.4,84UW. 7622 mi4J F m mm NNN N N N N NU U 2
i8 clds;naoan47ancc UWY Siarra Lo-op S20CuDrSM3S w0 120 U mP Us2FCtaNkLeo 1
19 16:072306.9 3L175 5000 E.G.GSJN 8221 mi¥s Fm mm NNN N N N N NU U 2
20 18110 J31G.7 2L165 5000 ~3.1.28JW. 5119 m B3I Fm mm N NN N N N N NU U 2
21 18.110 J2A.6 2L16% 5000 -a.o.:sau.151b moes Fm mmNNN N N N N NU U 2 3
22 18113 JI3A.4 1L165 5000 -3.2.23JW. 2448 m 79 Fm mm N NN N N N N NU U 8 I
23 18.116 34E.5 1P171 6200 -5.2.770W. 9719 m62 F m mm N NN N N N N NU U & .
24 10:16 3I5E.8 2P168 7000 -7.4.430W. 4619 m230 F m mm NN N N N N N NU U 2
2% 18117 J366.53 1P167 7700 -8.0,90JW1.222 mB27 Fm mm N NN N N N N NU U 2
26 18:117 376.5 1L177 7800 -9.2.28JW.2318 m B0 Fm mm N NN N N N N NU U g
27 16116 J8J,.6 2L169 7900 -9.0.34JW. 3618 mi24 F m mm N NN N N N N NU U 2
28 18:20 J39J,5 1L169 8000 -8.9.46UW. 4321 m 88 F m mm NN N N N N N NU U 2
29 CldSyuA021479MCC UWY Siarrm Co-op SZOCUUrSNIY 0 120 U mP Ua2FCfoWkLe 1
30 18122240J.8 2L17% 7900 ~-9.1.49JW. 6324 m B3I Fm mm NNN N N N N NU U 2
J4 18.23 446,09 2L173 7900 -9.0.203JW. 2822 m 4 Fm mm N NN N N N N NU U 2 3
32 168.28 436G,2.5L467 7900 -8.7,60UWN. 0821 mi93 F m mm NNN N N N N NU U 2 .
33 18125 440.2.5L163 7950 -J3. J.%6JW1. 121 mRIB Fm mm NNN N N N N NU U 2
34 18130 470,35 1L167 8000 -B.B.GSJN.SUlb m380 Fm mmNNN N N N N NU U 2
35 18:31 48J,.3.8L163 7900 ~B.7.65UW. 7519 m204 Fm mm N NN N N N N NU U 2
J6 18,32 49A,3,8L167 8000 -8.8. 92 JW. 8420 m214 F m m m N NN N N N N NU U ¢ 3
37 CldSysA021479MCC UWY Sierra Co-op $12Cu0rSm3S w0 120 U mP Uas2FUf aMkLo 1 3
38 18:422420.5 1L1697900 -6.9.33JJW.2023 m 32 Fm mm N NN N N N N NU U 2 E,
39 18129 46G.7 201176 8000 -6.8.85JW1.315 mbe F m mm N NN N N N N NU U 2 9
40 19,002%0A.2.6L177 8000 -8.64,.4JW1. 219 m348 F m mm NN N N N N N NU U 2
41 19,07 516.9 1L173 8000 -9.9.66UN.B120 m13B Fm mmM N NN N N N N NU U 2
42 19.08 %20.35 1L173 8000 -8.5.92JW. 0819 m258 F m mm N NN N N N N NU U 2
43 19:08 S30.3.5L167 7900 -7.9.53JW. 5718 mi75 Fm mm N NN N N N N NU U 2
44 19,12 34J.3 1L179 7900 -8.7.73JW. 8422 1%L t m mm N NN N N N N NU U 2
45 19414 550.7 20171 8000 -8.9.93UW1.220 m2Yd Fm mm N NN N N N N NU U 2
46 CldSysA0214789MCC UWY Sierra Co-op H20Culrtm3IS w0 120 U mP UsRFCfalkLc 1 .
47 19,152560.3.9P1681 8000 -8.2.23JW.26.6 mi7 Fm mm N NN N N N N NU U 2 .
48 19,20 570 L 3P163 7100 -6.8.01UW. 8816 mI®7 F m mm N NN N N N N NU U 2
49 19,21 580.0 2L161 6900 -6.5.8%JW. 241/ m 94 F m mm N NN N N N N NU VU ¢ :
%0 19:23 5980.6 8L173 7000 -7,0.38JUW. 3318 mid41 F m mm N NN N N N N NU U 2
91 19:24 60A.6 BLI1BI 7000 <“6.7.66UW. 4918 mi%k F m mm N NN N N N N NU VU 2 )
52 CldSysA021479MCC UMWY Siarra Co-op 523Culrbn3S M0 120 U  mP UnRFCtaMibLo 1 [
33 19,362630.4 10183 6000 -9.1.49JW. 4620 mi03 Fm mm N NN N N N N NU UV 2 ’
S4 20:00 €40.8 20L169 6000 -8.3.08JWL. 222 MBS Fm mm N NN N N N N NU U 2 -
3% 20:00 GB0.3.9L187 0000 -9.2,44JW. IS2E2 m WU F m m M NNN N N N N NU U 2 q
58 20:08 670,95 2L165 BO00 -B8.6L.G1JW. 74k MmII2 t m mm N NN N N N N NU U 2 :
1111211111222R22222233333330333494444444495555854856806060866877777777776 3
1234567690123453678901234306 7890123456 7680123456788012348687890123458780012345876890 :

A-~39
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TABLE A-4, THE NEW SUPERUUULEDL CLLOUD UATA BASE (Continued)

Data File No, ¢¥

Sine N TR -

---------------------------

Card Column Na.

---------------------------------------

1130111211122222222223338330333344444444445555555555666666666677777777770
123456789012345678901234567689012345678901234567890123456789012345678901234567890
Rec.
No. Lard (Recorg) Contents
1 CldSysA021479MCC UWY Sierra Co-op  514CulrS83S w0 120 U mP Us2FCfaWkLe 1
2 191522610.4 1L187 8000 «8,4.25JN. 2423 m 38 F m mm N NN N H N N NU U 2
3 19:5% 626.% 2L183 8000 -8.5.84UW1.123 m174 Fm mm N NN N N N N NU U 2
4 20104 666.%5 20181 /900 8.0, 75JW. 6218 m170 Fm mm N NN N N N N NU U 2
% 20,10 880.% 1L177 BOOD -9.1.47JW. 4821 mitZ  m mm N NN N N H N NU U 2
: 6 20+11 690.3.9LiB1 7900 -8.7.92)W1.019 m28 F m m MmN NN N N N N NU U 2
g 7 20112 706.4 10187 8000 -9.3.16JW. 2319 m 55 Fm mm N NN N N N N NU U 2
i 8 20413 716.7 2L163 7900 -9,2.23JW,2216 m 97 Fm mm N NN N N N N NU U ¢ _
s 9 20118 726.% 1L177 7900 -6.3.43JW, 5024 m /2 F m mmNNH N N N N NU U 2 3
% 10 20:49 736.3.9L187 8000 ~6.%.60JW. 8320 m220 F m mm N NN N N N N NU U 2 ]
" 11 CldSyaAD21479MCC UWY Siarrm Co-op  SJZCulrS#35 m0 120 U mP Ua2FCfaWkbLe 1 .
I 12 20,20274A.% 20181 8000 -7,8.32JW. 3822 m B8 F m mmN NN N N N N NU U 2
g 13 201268 78J § 30477 6000 -8.7.270W. 2821 m 60 Fm mmH NN N N N N NU U 2
' 14 20,34 790.6 2L167 8000 -8,2,27JN. 3221 m 69 F m mm N NN N N N N NU U 2
) 15 CldSyeA021479MCC UWY Stcrrn Co-op  S518CuUrSM3S 0 120 U mP Ua2FC{éNkLo 1
k) 16 20126275G.7 20185 8000 ~9.1.42UW. 341/ m130 Fm mm N NN N N N N NU U 2
e 17 20,27 760.5 2L181 8000 -9, 2. 35JN. 3016 mivd F m mm N NN N N N N NU U &
' 18 20:27 770.9 20181 68000 -9, 1.74JUW. 8018 m183 F m mm N NN N N N N NU U 2
19 20,35 B810.% 2L18% 8000 -8.%.47JW. 40168 m172 F m mm N NN N N N N NU U 2
5 20 20136 626.% 1L171 8000 -B.0.%5JW. %619 mi%2 F m mm N NN N N N N NU U 2
\ 21 CidSysA021479MCC UMWY Siarra Co-op 529CulrbadS w0 120 U mP UalFCfaMkLc 1
i 22 20,342800.5% 20163 8400 ~6.01,1Jk1. 119 m328 F m mm N NN N N N N NU U 2
- 23 20437 83J.8 20171 B000 -8.2,27JW. 3820 m 97 Fm mmHN NN N N N N NU U 2
) 24 20949 846 1 3LIBY BOOO -9.9.14JW. 2323 m 37 Fm mm N NN N N N N NU U 2
# 2% 20046 866G.% 1L177 B000-10.7.39JW. 3319 m 9% Fm mm N NN N N N N NU U 2
) 26 CldSysA021479MCC UWY Siwrra Uo-op  543CulromsS M0 120 U mP Ua2FClaMkle 1
27 20:4528%0.95 20187 6800 -9.9.27JW. 4320 m P8 F m mmH NN N N N N NU U 2
, 28 20147 87J.6 2L189 9000-10.0.50JW. 6941 miS4 F m mm N NN N N N N NU U 2
' 29 20,%5% 886.6 2L16D 9000-10.3.24JW. 3422 m 8BS F m mm N NN N N N N NU U 2
k& 30 20,59 686.6 2L17% 9000-10.2.16JW. 2922 m SI F m mm N NN N N N N NU U g
"y ! 31 CldSysA021679BLU UWY Siarre Co-op v24Luury U 1) v Vv mP Uam@FWkC? 1
‘ 32 16,382 10.9 31168 7000 ~7.5.52JW. 4227/ m 42 Fm mm N NN N N N N NU U 2
33 16,39 20 411L163 7600 -/.5.24UW. 1922 m S5 r m mm H NN N N N N NU U ¢
J4 16144 36,6 2L187 7900 -7.8.20JW. k423 m 37 F m mm N NN N N N N NU L 2
} 35 16,4% 40 3 /L161 7600 -7.6.31JW. 3813 m S8 F m mm N HN N N N N NU U 2
38 16,47 5G.9 3L163 7900 ~7.6.49JN. 2716 m117 F m mm N NN N H N N NU U 2
i 37 16:40 6G.6 2L167 7800 -7, 4, 12JW, 1519 m 43 F m mm N NN N H N N NU U 2
30 16,49 76 1 4L16S 7900 -/.6.42JW.5318 m28Z F m mm N NN N N N N NU U 2
39 16,51 80,6 2L167 7800 -/.0.%7JW. 2518 mi30 Fm mm N NN N N N N NU U 2
~ 40 16:83 90 2 BL163 7900 -7.6.24JM. 2420 m 47 F m mm N NN N N N N NU U &
41 16:39 106 § 3JL163 7800 ~7.%.36JW. 44923 m 3 F m mmH NN N N N N NU U &g ,
42 16157 146.5 1L161 7800 -7.8.43JW.B028 m 75 F m mm H NN N N N W NU U 2
43 16:50 126.6 2,157 76800 -7.5.20JW. 2821 m b/ Fm mm NNN N N N N NU U 2
44 16:538 136.5 1L18% 7800 -7.5.47JW.5925 m 70 Fm mm N NN N N N N NU U 2
45 17,00 146 1 3L165 7800 -7./7.10JW. 2120 m 49 F m mm N NN N N N N NU U 2
46 17101 156.5 1163 7600 «7.5.37JW. 4622 md1 Fm mm MNNN N N N N NU U 2 ,
47 17101 160.9 10185 7800 -7.7.26JW. 2719 m /2 F m mm N NN N N N N NU U 2
48 17,02 176 1 4L167 7900 ~7.7.220W.3623 m 3B F m mm N NN N N N N NU VU 2
48 7,03 180 L 3L16% 7600 -7.7.83JW.2724 m BB F m mm H NN N N N N NU U 2
S0 17:08 196 1 JL16S /900 -7.8.13JW.2322 m 42 F m mm N NN N N N N NU U 2
81 17,07 200 1 3L169 7900 -7.8.04JW. 1339 m 3/ F m mm N NN N N K N NU U 2
j 82 17,08 210.5 10169 7600 -7, 8. 29JW. 4121 m B8 F m mm N NN N N N N NU U 2
oo Y £7:09 220.% (L4167 7800 -72.7.43UW. 2318 m61 F m mm NN N N N N N NU U 2
Pt 54 £7141 830.0 20160 7800 -0.0.08UW.20iB mod Fm mm NN N N N N N NU U 2
) 88 417,42 240 1 41271 7800 -B.2.40JUWN.5822 mi102 F m mm N NN N N N N KU U 2
; 56 17:4% 280 4 SL1SD 7000 -~8.2.43UN. 4020 miad F m mm N NN N N N N HU U 2
: 7 17,29 300 2 GL173 6800 -W. 9, 21UN.1B20 m 48 F m mm NN N N N N N NU U 8
: 11181111282822222233333333334444444444555555888%6036866606677777777778
* 123456700 234367880123456/8901234%6 /6901 2345678001 2345678801 2345678801 234967090
w ' A-AO

gt

" \.:.
B Ls
EGL ‘:f\mth\err £ *t J.'xn\mwnnr‘ﬂlll\--’wmznzmM:W‘LW

Pt ee—— L RAS————



TABLE A-4, [(HE NEW SUPERCUULED LLUUD DATA BASE (Contianued)
Data File No. 29

--------------------------- Card Lolumn NO, «meesvmemcmveccsonmucat icamumanm o
11111111112222222222333333335344444444445555555555¢66666668677777777778

R 123456768901234567890123456789012345679901234567890123456789012345678901234567890
ec.

No. Gard (kecord) Lontants

- g

1 CldSynA021679BLU UWY Sierra Co-op s545Culrf U v v U mP Unu2FKWkCS |
2 171132256.9 L1865 7800 -8.0.25JW. 2820 m 72 Fm mmNNN N N N N NU U 2
317129 316 2 70171 6800-10.1.17JW. 1420 m 34 Fm mm NNN N N N N NU U 2 ]
4 17,32 326.5 10L173 9800-10.4.11UW. 1118 m 36 F m mm N NN N N N N NU U 2 3
S CldSysA0216798LU UWY Siarra Co-op $34CulrBd V v U U mP Uam2FWkCT 1
6 17:1682270 4 3P15% 7900 -0.5.18UW. 1818 m 5?2 Fm mm N NN N N N N NU U 2
7 17,10 280.8 2P161 8300 -8.8.20UW. 2218 m 76 F m mm N NN N N N N NU U 2
8 17:18 290 L 4P167 8800 -9,8.25JW. 3519 m 91 Fm mm N NN N N N N NU U 2
9 17:33 336,95 1L173 66800-10.4.06JW,. 1320 m J1 Fm mm N NN N N N N NU U 2
10 17:35 340 1 4L161 8600-10.8,17JW. 1416 m BV F m mm N NN N N N N NU U 2
. 11 17138 35J.9 1L171 7800 -9.2.31JW. 1416 m 6D Fm mm N NN N N N N NU U 2
) 12 CldSysB021679MCC UWY Sierrae Co-o »180uurd U v v U mP Uam2FueCt 1
13 18:212360.7 201683 5500 -3.3.18UW. 1417 m S1 F m m m N NN N N N N NU U 2 )
14 18:21 370 2 70184 S200 -2.5.46JW.4%i18 m149 F m mm N NN N N N N NU U 8 3
1% 18:24 J386.7 2L179 4900 -2, 0.24JW. 20185 m115 Fm mm H NN N N N N NU U 2 i
. 16 168,25 390.5 1L169 4000 -2.6.28JW. 2515 M43 Fm mm N NN N N N N NU U 2 1
17 10:26 40U 1 JL171 4000 -2.1.17JW. 1844 m132 Fm mmNNN N N N N NU U 2 :
18 19:29 41J 2 6L175 6600 -6.3.20uM. 2518 m 78 Fm mm N NN N N N N NU U 2 3
19 16134 420,3.9L179 6800 ~9.21,3JWL. 020 mi42 F m mm N NN N N N N NU U 2
20 18434 43A.8 2L177 6600 <B.1.,89JW.7522 mi31 Fm mmANN N N N N NU U 2
21 18:40 446.4 1L171 7800 -7.B1 ., 3UW1.221 mE4d Fm mm N NN N N N N NU U 2
22 16141 450.9 JIL171 7700 -7.8.70JW.8220 m142 Fm mm NANN N N N N NU U B
23 18142 46J.7 2L169 7800 -8.1.50JW. 4520 m109 F m m m NN N N N N N NU U 12
24 16.:147 47J.4 1L163 7800 ~8.2,50JW. 4420 m108 F m mm N NN N N N N KU U 2
2% 18:46 480.95 1L174 7900 -6.6.46UW. 4419 mlde F m mm N NN N N N N NU U 2
26 18147 490.9 JL167 7800 -8.2, J0JW. J21O m U7 F m mm NNN N N N N NU U 2
27 10148 500.7 2L166 76800 -7.08. JJWNL. 1O m364 Fm mm N NN N N NN NU U 2
28 16:92 S516.9 1L171 7900 -8,1.,81JUW. 7014 m456 F m mm N NN N N N N NU U &
i 29 1893 520 2 35L169 7800 -7,8,42JW. 4116 mR20OS Fm mm N NN N N N N NU U 2 3
J0 18,35 53J.9 1L167 7700 -9, 3. 42 WN. 4519 misB F m m m N NN N N N N NU U 2 4
| 31 16:56 540.8 2L171 7800 -8.6.16JWN. 1519 m 44 Fm mm N NN N N N N NU U 2
* 32 16:99 3%0.6 2L179 7700 -8.9.60JW. 3119 m BB F m mm N NN N N NN NU U 2
| 33 1906 96J. 4 1L171 7800 -7.78.0UWN1,. 21O mI40 Fm mm N NN N N N N NU U 2
34 1907 570,68 2L17% 7800 -7.8.77JW. 7410 m24/ F m mm N NN N N N N NU U ¢
35 19,08 %60.9 1L173 7800 -7.31,0UWN1.119 m304 F m mm NNN N N N N NU U 2
30 19:00 %90.6 2L169 7800 -7.%5.,49UN. 9616 miv8 F m mm N NN N N N N HU U 2 o
37 19,08 60J.9 3L171 76800 ~7.72.,27JW. 3037 m11L Fm mm NNN N N N N NU VU B
! 38 19413 610.68 2L171 7800 -7.8.17JW. 2147 m 80 t m m m N NN N N N N NU U 2
i 39 19:44 620.6 2P175 7800 -7.9.%8JW. Y81/ m224 i m m m N NN N N N N NU U 2
40 19:48 630.8 2P171 /7400 ~7.1.48JW. %117 m208 Fm mm NNN N N N N NU U 2
! 41 19.:18 64J.9 1P171 7100 -6./7.94JW. %817 m237 Fm m mNNN N N N N NU U 2
42 C)dSywb021679MCC UWY Sierre Co-op HROCUWOrB U VU U U mP Uew2FWkCH 1
43 19:2026%0 1 3L173 6800 -3.6.18JW. 1715 m 88 Fm mm N NN N N N N NU U 2 3
44 19,22 66J.8 2L173 6800 -3.4.1D9JW. 2816 m1ll F m mm NNN N N N N NU VU 2 .
- 48 19428 67J.6 2L475 68000 ~S5. 4. 43JW. 171/ m ¥ Fm mm M NN N N N N NU U 2
40 19:29 680 2 %BL167 66800 ~5.7.40UW. 4317 miB0 F m mm N NN N N N N NU U 2
47 19:31 690.4 1L167 6600 -5.7.85JW. 067186 m370 Fm m m NN N N M N N NU U ¢
i 48 19:34 70J.6 20169 6800 -5.5,18JW. 1618 m 36 F m m m N N N N N N N NU U 2
. 49 19:43 710.9 1L171 66800 -6.14.B59JWN. 3216 m248 F m mm N NN N N N N NU U 2
“ 50 CldBynB023679MCC UMWY Sierra Co-op R00u0rB U U U U mP Uam2FWkO! 1
51 191442720 4 31171 6800 -6.0.43JW. 3018 m203 Fm mm NNN N N N N NU U 2
) 82 19,48 730.5 1L167 66800 -5.9.10JW. 2034 miBS F m mm N NN N N N N NU U 2
83 168:48 74J.6 2L160 6600 -6.14,39UW. 4016 m208 F m mmw N NN N N N N NU U 2
1411011121122R2 2222330333331 344144444444083358558445080060068877777777778
12345878901234567890123456709012345078901234%96/0901234567690123450879901234%87800

! Note: On tyg. ‘2° records for VU, Nxo. Sierra Co-op data (Files 26-31),
. golumne 36+37 contain approximate MVOs estimated from 4
MVD«mean dim.=100xCcube root of BaLWC/Cpi x acona)). i
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THE MNEW SUPtkcggLED CLOWD VATA BASE (Continued)

Data File No.

TABLE A-4,

et e e B e
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Data Files 32 to 34, 17 to 39, and 43
are hlank
as of the date of this report. ]
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q TABLE A-4. THE NEW SUFERCOULLD CLOUD DATA BASE (Continued)
13 Data File No. ‘

t{ = mee-escesesesscacbs--ccocaas Card Lolumn MO, ---===m--c=-c--mcommccosmmmms s -.

. 11111111112222222222333333333344444444445555555555666666666677777777778

) 1234567890123456789012345676890123456768901234567890123456789012345678901234567890
"7y Rec.
B No. Card (Record) vontents
,f 1 CldGrp1032481W72 NRL S 0 Cu VEI4Am-2.,2 69 -7.0 McLeCv0 GulfStreaml
b, 2 1142 1A 1 4L217%5400%-5,0.56JW X 1931 X AN N X NN U WOCRO N N N O W 2 4
o 3 1145 2A.7 2L245M5300 -4.8.15JW X 1720 X A M N X NN U M2CRON M NO W 2 .
o 4 1150 3J.1.4L220m6400 -6.3.82JW X 1928 X A N N X NNW.GMSOCRO N N N OW 2 :
& % 1161 4A.1,3.220 6400 -5.71.2JW X 1428 X A N N X NN®.Gw30CRO N N NO W 2 1
3 6 1153 5J.2.8L222 6500 -7.3.8 JW X 2031 X A N N X NNWM.GM23CRON N N O W 2 -
14 7 1154  6J.3 11.222 6600 -6.4 .S5JW X 2051 X AN N X NNM.5%18CRO N N N O W 2 ‘
b 8 1154 7J.1.5L222 6600 -6.8 .6JW X 2032 X A N N X NN#.3wt0CRO N N N O W 2
K ; 9 1154 BJ.1.4L222 €600 ~6.8.4 JW X 2031 X AN N X NN®.BM23CRON N N O W 2
; 10 1154 9 J,.2,7.222 6600 -6.6 .6UW X 2031 X A N N X NNw.,2N10CRON N N O W 2
“u 11 cndorpzosz4e1u7z NRL S 0 Cu VM3qm-2,.2m74m-7,0 McLeCvD GulfStreamt
o 12 1200 1n ,5L222M7100 -6.41.1JW X 2128 X A N N X NNw.GMZ24CRO N N N O W 2
B 13 1202 3 1L220M6200 -5.5.32JW X 1928 X AN N X NNM.3m13CRON N N O w 2
A . 14 Cldorp3032481N72 NRI S0 CuV 34 -2.2 68M-5,0 McLeCv0 GulfStreaml
1y 15 1228  1J.2.70L210 3750 -3.7 .1JH X B UX AN N X NNURNOCRON N HNO W 2
i 16 1230 2J.2.6L210 3750 -3.3.20JW X 9 U X AN N K NN UMODCRON N NOMW 2
W 17 1232 3J.1.5L210 3780 -3.0.28U4 X S U X AN N X NN UMOCRON N NOW 2
3 18 1233 4A.2.6L216 S400 -5.0.3%JW X 1425 X AN N X NN UNMOGCRON N HNOW 2
Lk 19 1240 5J.1.5L217 5600 -6.2.56JW X 1425 X AN N X NN U MO CRON N NOW 2
Ex 20 1242 6A.1.4L218 8100 ~6.4.7 JW % 1625 X AN N X AN UMO CRON N NOMW 2
Ly 21 1249  7J.2.6L218 6100 -6.5.300W X 1628 X AN N X NN U SO CRON N MH O MW 2
s 22 1254 SA.1.20L218 6400 -7.0 .BJW X U U X AN N X NNUMOCRON N NOMNW B
ﬁ, 23 1255 O9A.1.2L218 6400 -7.01.0JW X U U X AN N X NNUBMOCRON N HOMW @
! 24 1256 10A.1.20L218 6400 -7.0 .9JW X U U X AN N X NN UNOCRON N NOM 2
., 2% 1256 11A.1.4L218 G400 -7.01.0JW X U U X AN N X NN UNOCRON H MNO W 2
g 26 1300 12A.1.2L218 6400 ~7.0 .9JW X U U X AN N X NNUMNMOCRON N NOW 2
%; 27 1301 13A.1.4L218 6400 -7.0 .BJW X U U X AN N X NN UNMOCRON N NOMW 2
. 2B 1301 14A.1.5L218 6500 -7.5 .BJW X U U X AN H X NNU 25RON N NOMW 2
Tao] 29 1305 15A.3 1L218 6200 -7.51.0JW X 1525 X AN N X NN U 12CRON N N O MW 2
30 Cloud 1032681nlL NRL P 6 Cu VM/0 U mO0m-10 oP <1ASMCY 1
- 31 1352 1A.2 10244 8900 -9.4.52JW.371119560 A N N 0 NN .4 1BCRON N W O W 2
e 32 CldGrp20326816GSH NRL P66 CuvVU U U ¢cP 0-.1ASmCf,MTb 1
.-ﬁ : 33 1453 1J 2 9L.26011000-13.5.43JW X X X X AN H U NN.12 SCRON N HO MW 2
it 34 1455 206.1.4126011000-13.1.21JW,141029360 A N N U NN, 24 11CRON N N O W. 2
A 35 1455 36.1.4L26011000-12.6.61JW. 681422730 A N N U NN X X RON N NOMW 2
g 36 145% 4D.6 3126011000-12.3.26JW.2/1219670 A N N U NN.38 15CRON N N S WS 2
) 37 1456 5A.5 21.26011000-12.0.13JWanow cntem A N N U NN.26 X RON N N S WS 2
; 38 1459 6D.2.70L25%011000-10.8.37JW.391222680 A N N U NN.40 17CRON N N O W 2
39 1459  7J.2,7L25011000-10.7,24JW. 221022600 A N N U NN.22 13CRON N H O W 2
40 1503 8J.3 1L23011000~10.4.30Jkisnow cntam A N N U NN.52 24CRON N N S WS 2
41 1508 9F.3 1L240 8900 -6.6.41JWsnow cntem A N N U NN.32 X RON N N S WS 2
Y 42 1509 10J.3 11230 8600 -6.6.20JWsrnow cntam A N N U NN.21 9C RON N N S WS 2
. 43 1510 11F.6 20230 8100 -4.4.38JWunow ontam A N N U NN.d44 19CRON N N S WS 2
44 1511 12J.5 20230 8000 -4.0.22JWwnow cntam A N N U NN.23 12CRON N N S WS 2
45 Cloud 3032681VWV NRL P6 CuCbC U V U U ¢P m0-,.2ASmCT ,SrTb 1
46 1512 1A 2 70226 B000 -5.1.32JW.301019610 A N N U NN.40 19CRON N N S W5 2
47 Cloud 4032681n0H NRL P 6 cCu v U ¢P 0-.3FSmCf,MIb 1
48 1547 1A 2 9L222W7000~10.6.22JW. 4221322650 AN N nu.27 U RODN H NOMW 2
49 C1dGrpi031981HGR NRL S M Sc Im55-13.0100~23.0cP NyWs7WaFLo 1
, 50 1527 1A.3 1L230 7000-18.0.46J4 N N NN N N N X NN X X RON N N UmsmW 2
’ 51 18%1  2A.% 20230 6000-18.0M.2JW N N NN N N N X N N.19 UCRON N N UmmW 2
52 CldGorp2031981JST NRL S M Sc IM48=13.0 U U P NyWm7WeFlLo 1
53 1558 1A 2 70230 5800-16.0.25JW N N NN N N N X N N.18 U CRO N N Usmit 2 ;
, S4 1601 2A.5 21230 5600-15.2,18JM N NN NN N N XN HN.IBUCRON N N O W 2 ]
: 85 1606 JIF.5 20230 5000-13.9.41JW N NN NN N N X N N.12 .4CRON N N S- WS 2 :
56 1807 4A 1 6L220 S000-13.2.28JW N NN N M N N XN N.28B BCRON N N S- WS 2 ‘
57 ClaGrp3031901HGR NRL S M Sc Imaum-13 #70-18. 5uP NKHI7NGFLO.GIL01 1
S8 1631 1A.3 1L230 5000-13.5.25JW N NN NN N N X N N, 23 U N WS 2
59 1643 2A.% 20230 6900-16.9.4BJW N N N NN N N X N NSO U RU N N NO W 2
11111111112222222222333333333344444444445555555558666666666677777777778
12345676901234%678901234567690123456 /890123456769012345678901234567890123456 7890

A~45




e

TABLE A-4, THE NEW SUPERCOOLED CLUUD DATA BASE (Continued)
Data fFi1le No. dv

--------------------------- Card Column Mo, --=-<s~-cmcuomammocnarammrmesaanenono-
1111111111222222222233333339334444444444555'3555555666666660677777777778
1234567690123456/890123456/8901234567689012345678901234567688012345678301234567890

Rec.
No. Uard (Record) Lontents
i Cldbrp4061981lAD MRL S 3 bc ImEgm-15 wO0®-22 cP waliwlch,UpCll
2 1705 1F.5 2L230 7000-19,.6.290W M NN NN N N X NN17 U RO N N S5- WS 2
3 1706 2hA 2 BL230 7000~13.3,12JW N NN NN N N XNNL10 4CRON N N S- WS 2
4 CldGrp10417BIoME NRL. S 0 St CwI0m-7,8120 U MaTSyW ,WaFHc 4R ,C1LDL
5 143 2 9L23011000-10.0 N JW N NN N NN NNNNRZRIOGCRON N N 0 W 2
& 1439 :E N NP210 9700 -8.1 N JW. 031641135 AN N N N N.0B2,72CRON N N O W 2
7 1439 3E N NP21010200 -8.1 N JUW.221/26480 A N N N N N.25 10CRON N N O W 2 |
B 1440 4D 1 4021010700 -7.8 N JW,. 321028350 A N N N N N.32 13CRON N N O W 2 !
9 144} SD 2 S5L21010700 -7.6 N JW.271422290 A N N N N N33 13CRON N N O W 2 :
10 1442 60.5 2021010700 -7.5 N JW. 03 716470 A N N N N N. 26 11CRON N N O W 2 ]
11 1443 70 2 6L21010700 7.4 N Jwsnow cntam A N N N N N.O093J.0CRO N N N S- WS 2 (3
12 1445 8A 2 8L22010700 -7.3 N JuWsnow cntam A N N N N N,197,6CRO N N N S- WS 2
13 1%02 oF .® 3JL23941000 -6.6 N JWsnow cntam A N N N N N.103.9CRON N N S- WS 2
14 1503 10F 4170L23511000 -7.7 N JWwnow cntam A N N N N N.249.8CRON N N S5- WS 2
15 1507 11F J310L23511000 -6.2 N JW. 08155320 A N N N N N.177,0CRON N N O W 2
16 1310 12A 624L23511000 -4.95 N JW. 201322330 A N N N N N.28 1ICRON N N O W 2
17 Cloud A1219800MA NRL S 0 Sc Bme0 U ngoM-13 cP 1-2FSmDyCt 1
18 141235 1J.3 10218 7900m=-12 .29JM X X X K A N N X NN.32 16cRON N N O W 2
19 14436 2F.4 10218 7500m-12 12U X X X X A N N X NN.16 12RO N N N O W 2 f
20 14,37 3J3J.2.70L218 7B00m-12 .28BJW X X X X A N N X NN.56 18cRON N N O W 2 3
21 14:38 4J 1 401218 7500%~12 X JW X X X X A N N X NN.J35 16eRON N N O W 2 1
22 14,41 5U.3 1L218 7500m-12 X JW X X X X A N N X NN.35 14cRON N N O W s
23 14143 6J.3 1L210 7500m-12 X UW X X X X A N N X NN.296.7¢cRON N N O W
24 14947 7.3 11217 7000-11.5.230W X X X X A N N X NN.23 10cRON N N O W 2
25 14:49 B8F.3 1L245 7000-11.8.12JW X X X X A N N X NN,197.4cRON N N O W 2
26 14:50 9J.4 2L245 7000-11.5.20UK X X XX A N N X NN.27 14cRO N N N oW 2
27 14.50 10U.2 1L24% 7000-11.5.14JW X X XA N N X NN,199.% RO N N O W 2
i 11111111222222222:64333333334444444444555555555558868&58&677777777778
12348676901234%6789012345678901234%678901234567890123456789012345878901234567690

g A .

A=46




U,

Rec.

xz
-]

SPOONPURAUNOOONPUALN

PO e =0 e b o pn b BB b ps

TABLE A-4.
Data File No. 40

----------------------------- Card CGolumn No.
123456799

Card (Record)
F298C1A12146740LMUNSH QJURMetSoc.vi06 %5 0 Cu

15,430 16 1 3L126 7000 -3 .3 JW N NN m
15114 26 1 JL130 7000 -3 JISJW NN N m
15:16 36.2.4L130 7000 -3 .55JW N NN m
15116 46.5 1L130 7000 -3 .7 JW H NN m
F298(C1B1216740LMUNSH GURMetSoc.vi06 S O Na
15:17L 161022L130 7000 -4 . 06JW N N N m
F298C1C121674SEAUWSH QURMetSoc.vi06 § 0 Cu
16:23L 16.4 1L130 8000 -3 .3 JW NN N m
16,24 26.1.2L130 7500 -3 1., 0JW N NN m
16127 36.2.4L130 7500 -2 .5 JW N NN m
F298C1D121674SEAUNSH QJRMetSoa.vi0B & 0 Cb
16142L 16 2 4L124 7000 -2 LLA7JW M NN m
16144 206 3 6L124 7000 -3 .4ABJW M NN m
16149 36.5 1L124 7000 ~1 .2 JW N NN m
16150 4G.4 10124 7000 -1 1. 1UK NN N m
F2OBCIEL121674SEAUNSH QJURMetSoa. v106 5 0 Cu
16.52L 16 4 BL120 7000 -1 .2 JWNNN m
16137 20 4 6L120 7000 -1 .1 JN NNN m
F30101001027555AUNSHQJRMet500109|RBHS 0 Cu
14,48L 16 3 70122 5400 -2.4.17J4 9 N 500
14,51 26 2 3L122 5300 -2.7.23JW N 9 N /00
14,54 306 3 70122 5400 -2.4.140W N ¥ N 550

14,87 46 2 3L112 5400 -2.6.08JW0 N 8 N 350
F304C1BO0102750LMUWNSHAJRMetS5001061p285 0 Cu
151400l 16 2 3L120 7400 -1.3.21JK 25N 28
185142 2J 2 4L120 7400 -1.4.26JW N 20N 60
F3I01C1C0102735HAMUNSHAJRMetS0c106:p28S 0 Cu
16:¢06L 16 J 70134 7600 -2.8.07JW 10N 128
16:09 26 1 3L140 7800 -4.31.1JW N 16N 500
1811 2 4L135 7800 ‘4.0.21JN N 11N 290
6,25 4J 4 8P13010000 -7.5.14JW N 11N 200
04C1D010275SE AUNSHAJRMe t Goc1 06
124L 1M S511L124 6500 -3.7.27JK 1UN 460
130 2A 2 3L124 6400 -3.8.09J4d N 8 N 320
S3CLA020279237UWSH Priv Comm 1982 6 0 4e¢
134L 16 6120125 6443 -6.4.84JUW,. 782734125
137 2K.5 1L119 6770 -4.5,.99JW.B2283810Y

~ M

146 3E.6 1L119 6770 -4.3 X JW.382634 69
1480 4E1020L119 6290 -4.3.44JW.522540103
33C1B020279237UWSH Priv Comm 1982 8 0 St
102L 1E N NP120 4280 -1.3 X JW.J22438 7%
103 2E N NP120 3760 -1.7 X JW.29183217%
103 3E N NP120 3270 ~1.1 X JW.331624253
104 4E N NP120 2725 ~0.3 X JW.171434199

104 SE N NP120 2450 -0.1 X JW.041035148

330100202792310NSH Priv Comm 1882 S 0 5t

L 1E N NP122 4930 -0.5 X JW.242u2% 95
2E N NP121 3340 -1.0 X JW.202228 o2
3D 1 3L137 5370 -1.4 X JW.122040 o3

' 4 2 4L123 3329 -1.3 X JW.242239 /4

' 5J.7 1L123 35350 -1.2 A JW. 101740 67

' 8J.9 2L121 53%0 -1.3 X JW.172240 62

J3C10020279237UNSH Prlv Comm 1882 5 0 5t

1

'

'

'

'

'

ragiGm®
U Do Oo

o8Bl 16 2 4L124 3380 7.4%JW. 541840233
X JW.31213811¢
X JW.431 /732313
X JW.202139 99

-9 JW.581833230
+A3JN. 481538358

P Ju e B G P TR b b b P P B T P e b P P T BB B B B T pb fa T B0
BBBBIAUNUULUWEWHWNGUUWUULUWUWU~NPRPORON

1234587890 2

298 05tbe

PIDPPODPP—IDETIPTTDPODPIPEPIPODIPPPODCIIIDO

232 PPCIPIIIPIDDODIIDIPCIDIDICIDDLO

L
2'

30
N
N
N
N
45
N
30
¢

0

N
N
3
N
N
N
N
30
N
N
)

0

U

N
N
N
N
N
N
30
N
N
N
N
v
N
N
6

50
i
11
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U 200

ZEITITZTIXIZX
o

zZZTZ
[ c == [ =
T XZI2ZIT XTXIIT I ZITIXTZ
ol
E

<
ZT ZXTZZTIXIVWITZXT ITZIZIZT T
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-2.8 79
0 J6.1W
0 J1.1W

183.797.14
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199,14
399, 1K
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« 299, 2W
+943. 1W
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«146.1W
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THE NEW SUPERLUULED CLUUD DATA BASE (Continued)

R T e L L L L e

11112222222222333333335544444444445555555555666666666677777777778 ;
6/789012345678901234567890123456/880125456789012345678901234567890 |

NP NN OO OO EN N0 N -

U mP 0-.1ACfSu®Fl
N N N N N N S- Wl
N N N N N NS ml
N N N N N NU oM
N N N N N NO mi+l
U mP 0-.2FCfSu®Fl
N N N N N N S- ml
U mP 0-.1ACTSu®FI
N N N N N NS N
N N N N N NO mu
N N N N N N S- Wel
U mP 0-.1ACF¥Su®Fl
N N N N N NS ml
N N N N N N O mhe]
N N N N N N O miel
N N N N N NO mi
U mP ,2-.4ACTSudF]
N N N N N NS~ ml
N N N N N N S« ml
U mP CvOOcWf,<.2F4aRb
N N N N N NO W
N H N N N NO W
N N N N N NO W
N M N N N NO W
U mP CvOOchif,.6ACT
N N N N N N O miel
N N N N N N O miel
<-19mP Ud@CtSudf |, al3aRbl
N N N N N N Seml 2
N N N N N N S-mhel2
N N N N N N S'mlew2
N N N N N N S~ len2
U mP m,6AWKCt
N N N N N NO mh
N N N N N NO W
U mP LWMAES ,82~3EMACT
N B N N N N E-mil
N N N N N N E-mis!
N N N N N N %0 mW
N N N N N N %0 mW
“1.2mP 1WAAST,s2-3ESACT
N N N N N N E-mi+l
N N N N N N E-misl
N N N N N N E-mhiel
N N N N N N E-mhel
N N N N N N E-miel
~2.4mP 1WAAST ,42-3E&ACT
N B N N N NE Wel
N N N N N NE MWl
N N N N N N 0 md
N N N N N N 0 mi
N N N H N NO mW
N N N N N NRD mi
“0.1mP 1WAAST,82-3EAACY
N N N N N N E-miel
N N N N N N0 mid
N N N N N NO mW
N N N N N NO mW
N N N N N NO mW
N N N N N NO mW

NN NN NN IO NS RS- IS N IS F 1000 -

11111122 2222222233133333334444444444555555555586668558837777?777770f
456789012345676901234567880123456/890123456789012349878901234567890




L T R TIER,

N ; TABLE A-4. THE NLW SUPEMCUULED CLUUD DATA HASE (Continued)
) Lata File No., 41

--------------------------- Lard Lolumn NO,«----=------rmcemar s msmm e s e s =

111111111122222222223333333333444944444445555555555666666666677777777778

N 1234567890123456789012345b /890123456 /8901234567890123456789012345678901234567890
-y ec.

ZX
]

Card (kecory) Lontents

’ 1 F733C1E0R0279237UMWSH Priv Comm 1882 S 0 Sc B 22 +0.6 U U mP 1WeAST, 8- JEIACfl
! 2 15,150 16 1 2L123 2640 -0.1.25JW.16 821362 A X 1. 1444, W N N N N N N SP Wel2
: 3 15,47 2J 1 20L127 2580 ~U.9.19JW.08 7 X347 A X 0 BB.7W N N N N N N SP Wel2
K 4 F733C1F020279HAMUWEH Priv Comm 1982 5§ U e B 28 -0.5 U U mP 1WIAST,s2-3ELACT]
& S 15:25L 1J 2 4L125 3085 -0.7.37JW.20103032 A X .8302. W N N N N N NE-mWrl2
L 6 15,30 2E 3 5Li18 3090 -1.6.35JW. 251018930 A X .D572. W N N N N N NE-mie¢l2
i 7 15:33 3E N NP111 3895 -2.2.55JW.821725330 A X .6B73.W H N N N N NE-mN+I2
g B 15:35 40 1 2L116 4040 -2.8.400W. 961527290 A X .490S.W H N N N N NE- N‘IR
N 9 15:36 56 1 20119 4055 -2.6.21JUKW. 1410 X285 A X .G9911W N N N N N KE +1e
b 10 15137 66 2 4L117 4070 -2.1.09JW. 0710 X165 # X .58011W N N N N N NE H*IZ
' 11 13,39 7€ 2 SL117 4070 -2.1.58JW.3IJ1732475 A X .299.6W N N N N N NE-mi+l2
i 12 15:41 B8K.6 1L112 4260 -1.9,75UM.0b1828230 A X .32« 1W N N N N N N 50 mi 2
13 15¢43 9K, 2.4P415 4615 -2.21.1JW1.02230234 A X 3 2.2W N N N N N N #0 mW 2

| 14 FB57C1A0214800LMUWSH Prav Comm 1982 § U Ac C1¢5-17.6813%-21.%cP EyW,NE-SWPgSSkHeL
‘ 15 12+12L 1E N NP14712150-17.8.05JW.0213 X J3 A X X 1..3WH N N N N N X0 mW 2
‘. 16 12,13 2E N NP14112700-19,1,07JW. 061116153 A X X 2.3 N N N N N N %0 mW 2
A 17 124145 J3E N NPL14313250-20.6,07JW, 001215190 A X X 6. 1W N N N N N N 50 mW 2
i, 18 12,16 4E N NP140137035-21.5.17JM.282027122 A X X 2..1W N N N N N N #0 mW 2
& 19 FBY7C1B8021480HAMUWSH Priv Comm 1982 S 0 be U 33 -4,1 38 -8.1¢P EyN,NE-SNPgGSNNu!
: 20 12.47L 1E N NS14% 5505 -5.3.070W.2121525113 A 0?2 X . 6.1W N N N N N N Ww 2
A 21 12:48 2E N NS146 5000 -4.5.07JW, 151014443 4 07 X 0 AW N N N N N NO W 2
o 22 12:49 JE N NS514% 4520 -3.7,07JW. 201324288 & X .170 AWl N N N N N NO W 2
v 23 12:50 J4E N NS138 4025 -4.4,1%0W,221021780 A.17 X 4. 10N N N N N NO W 2
¥ 24 4251 SA N NS133 3480 -4.3.04JW, 071229425 A.27 X 2..2d N N N N N NO W 2
" 25 FBS7C1C021480HAMUWSH Priv Comm 19862 S 0 Se C 37 ~2.8 46 -3,3¢cP EyW NE-SWPgGSWHel
&5 26 12.56L 1E N NP145 3805 -2.6.04JW. 031051104 A K X 2..2d N N N N N N MO mW 2
. 27 12157 2A N NP121 4300 -3.8,17JW.211229450 A X X 1..3W N N N N N N w0 mW 2
g 28 FB57C1D021480HAMUWSH Praiv Comm 19682 S 0 bt C 49 -3.4 59 -5.0¢P EyN,NE-SNPgGSNHuI
| 29 12.58L LE N NP123 4940 -3.4.05JW. 021020 /6 A X X 0 AW N N N N N N W e
gk 30 12:59 2E N NP123 5443 -4.4,0vJW. 121422136 A # X U AW N N N N N NO W 2
h 31 13,00 3A N NP121 5825 -5,0.1%JW.211423270 A X X 0 AW N N N N N NO W 2
* 32 13:01 40,4.90L128 5900 -5.5.12JW. 201221327 A X X 1.1 N N N N N NO W 2
33 13:06 5J 2 BL131 3760 -5.7.17UW. 271522300 A X X 0 AW N N N N N NO W 2

' 34 13,09 6J 2 6L132 8435 -5,3.1%JW. 231221284 A X X 0 .1WN N N N N NO W 2
' 35 13:12 7J 1 3LA33 5280 -4.4.060W. 10 b21283 A X X S5..1W N N N N N NO W 2
t 36 FBS7CIE0214B0HAMUWSH Priv Comm 1982 S 0 St C U u 58 -5.0¢P EyN.NE-SNPgGSNHui

37 13150 16 1 JL129 4965 -4.2.09JUW. 1812206304 A X X .9.2N N N N N N W 2

' 38 13:17 20 2 3L124 4965 -4.0.17JW. 291224383 A X X 6.1, W N N N N N NO W 2

39 13119 36 5110117 4985 -4,1.27JW. 441526310 A 4 X 1..1W N N N N N N O W 2

40 13,25 4G.4.8L123 5005 -3.9.09UW. 191222227 A X X J..2W N N N N N NO W 2

41 13:29 5J.7 1L12Z 5850 -5.2,13UW. 241424189 A X X .J.IW N N N N N N O W 2

42 13:31 6J 2 5L117 5845 -5.8.27UuW. 431624270 A X X 4.1 N N N N N NO W 2

43 13134 76,68 iL123 5860 -6.0.27JW. 4015228308 A X X 0 .1 N N N N N NO W 2

44 13,35 B8J 1 20128 3805 -5.9,27UW. 431524207 A X X .2.1W N N N N N NO W 2

45 13,36 9J.3.6L127 5750 -5.6.1%UW. 3715272903 A X X 5.1 N N N N N NO W 2

48 F95701F021490HGMUN5H Priv Comm 19w2 8 0 5t B vV U 53 -4,0cP EyN.NE-ﬁNPgSSNHGl

47 13:44L LE N NP129 5190 -4.1.17%JW. 251519267 A X X S1.2W N N N N N N W 2

48 13,42 20 1 20128 4955 -3.8.09UW.161322208 A X X 22.3W N N N N N NO W 2

' 49 13,43 30 1 2L118 4985 -3.7.06UW. 041223 68 A X X . 4.1l N N N N N NO W 2

%0 13:44 4D 1 3LA18 3000 -3.8.06UW.07 926208 A X X 13.1M N N N N N NO W 2

, 51 13:48 506 1 3L115 5005 -3.8.09JUW. 171128305 A X X 2. XW N N N N N NO W 2
52 13147 66G.7 1L112 5000 -3.7 0BUW.UB1229135 A X X 11 XW N N N N N NO W 2

53 13149 70,5 10116 4980 -3.5.08JW. U5 922170 A X X 1. XKW N N N N N NO W 2

! S4 13:50 686G 1 2L123 5019 -35.7.08UW. 141323164 A X X 11 XW N N N N N N E-miW+l2

' 55 1382 9G 2 4L124 4995 3.9 06JW. UD1124173 A X X ¥2 XW N N N N N N E-mW+I2

56 13:54 10J 4 BL12Z 5008 JOBJN, 181020340 A X X .85 XW N N N N N NO W 2
1111111111222282222233J331343344Q41444445555555555585886658577777777779
123436789012345676901234587690123458789012345676890123456/789012345676901234567890




TABLE A-4.

............................

= =

123456789

FB857C1G021 480HAMUWSH Priv Comm 1982 S 0 Sc H 47
14,08L 1J.7 1L120 5845 -5,1.08JW.171426154 A N

14,17 ¢2E N NP134 568% -5.5.1YJW. 361622317
-4.8,17JW,. 231318380
4768 -4,0.04JW. 091016276
FES7CIHO021480HAMUWSH Priv Comm 1962 S 0
14,200 1E N NP123 3940 -2,.9.17Ju.241628170
N NP131 3400 -2.7.07JW.19182¢ u8
N NP124 3365 -3.2 X JW.048 6260
4E N NP117 3955 -2.6 X JW.121013423
FB57C11021480HAMUWNSH Priv Comm 1982 S 0

14,18 3E
14,19 4E

N NP120
N NP121

14,21 2€
14439 3E
14440

14:50L 1J. 9 2L134
14,35 2J.

15,02 J3A.9
15:10 44.8
15142
1521
15,39
15951

2L132
21135

6J 2 5L131
8A 1 2L127
11,13L 1A,
11,23

114
11:36

JA.2.4L128

11:43L 1J.6 10127
11.44 2A.4.9L128
11.38 JA.B 2L131
12.03 4D.2.4L133
12:03 SA.3.6L144

mi-‘

4,9L138

Sy 3 7L133
7J 2 4L129

THE NEW bUPERLUUlED LLUUD VATA BASE (Lontinued)

Data File No.

5190

5620
4835

4925
4935
4925
4930

4345

4935

4035
3900
4085
5140
5170

=95.8.17JW, 231323250
~3.8.07JW.08

-4,.7.08JW. 08
-4.5.06JW, 06
-4.6.08JW.UD
-4.3.08JW. 11
~4,1,080W.10
~3.2.07JW.07
0 FBB!CIAOQOBBODLMUNSH Priv Comm 1982 S
6 1L136 8460
2A 1 3L142 6305 -4,

-8. ; : JW, 932730147
1.7 X Juw.912432209
4A.4,.90L128 4810 -1.5 X JUW.B852431151
FE81C1B0409B0HAMUNWSH Priv gogm 1982 S 0 Cu
-,
.'05 X
*-,1 X
~2.1 X
~2.89 X
12:0% GJ 2 4L137 5565 -3.1 X
11111112222edzz223333333333444444444455555555556666666668777777
1234567990123456)8901234582890123456109012345678901&345679901?34587890123456

Card Column NG, ---=-=-seoe-cmomoemcceemenmc e nn e
1222222222¢3333333333444444944445555555555666666666677777777778
901234567890123456768901234567890123456789012345678901234567890

Card (Record) Contents

G Gl DX 3 € X 20 DE I X B X LR e Ga N B2 b
~3

Sc

LSRN SRS R

Sg

@D
1 3C3C3C I ICI + 20X 5 X

715288
816233
815181
815243
9212614
915253
815204
UCulb 4
2
JW1,220331863

e -

<

161

17
n

JW. 712029210
Jiw, 581828241
JW,9422802¢4
JW. 562030200
JW. 551728290
JW.602029208

[- g

= X
[y

2PPSTPDPUPDIPIPZ~IDIITDEIPTIEDDDIIDTIDD
(3]

X X

-4.0
X 50

[
©
m
<
z
1
o«

a
EXTZZZEXIZI2ZXIZITE

»

OO
' ZZTTX
ZZZTX

[~

ZTZZZIZQOIZZZZZIIOZXZZIZZTIITZXTC
MmMIITIXIIEITXTM

n

[l ” L R
o
<
m
<

- B
zzzzzzmzzzzszzzzzzztzzzzzzzzzz
- 4
1
w

|2
@- -
w 2]
3 (=]
b o
TXTITIXIZTZ zzzzczzzzzzzznzzzz
| ] <
z
zzzzzz*zzzz:zzzzzzzznzzzz
3

ZZZZZX ZXTXZVZZXZTZZZZIT ' ZXTZXIZS
ZXZZIZIXTZOXTZIZIOIIXIZIITIITIZIX

- . e e e

vo
~ 33
~N~wNEEEE

O\l

XTZTIIXTIXTZX



o iy agTS SRR

TABLE A-4. THE MEW LUPERCUOOULED CLOUD DATA BNMSE (Continued)
Data File No. 44

---------------------------- Card Column No,~=+=v~--e-mumacmcammccmam e

11111111112222222222333333,33344444444445555555555666666666677777777778

1234567689012345676890123456/8901234567890123459676890123456789012345678901234567890
Rec.

z
o

Card (Record) Uontents

1 Pass | 120679MTSAFGL AFGL-TR-810192 P 85t B v U wmS2w-,8 ¢ ,6-1FSuCf,Cfl52 1
2 224572 10 1 JL167 5195 -1.8.25J0W. 271931300 AN N 2c NN U U RO N N N S- [+n2
3 22:.858 20 2 5L162 5158 -0.9.16UWN. 171226370 A N N 1a NN U U RO N N N S- l+¢W2
4 Pann 2 120679HTSAFGL AFGL-TR-810192 P 8AnAcB 64 -0.6 U U e .6-1FSuCt,CtI152 |
5 23:01 1H 1 4L177 7165 -1.0.48JW. 501734440 A N N 1e¢ NN U U RO N N N S- l+uW2
6 231032 20.7 2L173 7475 -1.9.22JW. 154201390 AN N 1a NN U U RO N N N S5- I+W2
7 23104 30 1 3L169 7175 ~1.6.13UN. 052133145 AN N 1a NN U U RON N N S-I+W 2
B 23:0%5 4D.3.8BL17% 7200 -2.0.2%JW. 1061291380 A N N 2o NN U U RUN N N S- Q1e+n2
8 23:06 S0.4 1L174 7200 -2.0.1BUW, 07 ©32500 A N N 1a NN U U RO N N N S- [+
10 23,09 6H.8 2L182 7980 -2.7.21JW. 101030310 AN N 2o NN U U RO N N N S- [+N2
11 Pasn 3 120679HTSAFOL AFGL-TR-510182 P 8ARL~B U u v U ¢ .6-1FS5uCf.cfls2 1
12 23,342 1H 1 3L177 9250 -3.9.16Jwanow cntem A N N 4o NN U U RO N N NS [+W2
13 23:15 2H 1 4L178 9260 -3,.7.08JWsnow cntam A N N Jo NN U U RO N N NS I1+H2
14 23147 3H 2 7L176 9250 -3.6.18JWsnow cntam A N N 3o NN U U RO N N NS J4Wp
15 Pasn 4 120679HTSAFOL AFOL-TR-810192 ¥ YAsAct U U 130m-10 ¢ .6-1FSuCt,CtI52 1
16 23:232 1J 1 5L18511340 -8.4.29UW. 031632340A N N SHS NN U U RON N NU mWe2
17 23126 2J.4 1L18411320 -6. 3. J31JW, I%163336% A N N SE NN U U RON N NU mWep
18 23126 3J.5 2018611320 -6.5.34JUW. 401634335 A N N SIS NN VU U RON N NU mi2
19 23,27 4J.3 1L1851132% ~6.6.449JW.%851734410 A N N S3S NN U U RON N NU mW?Z2
20 23127 SJ.4 1018311320 ~6.4.28JW. 321/34270 AN N S6 NN U U RON N NU mWeER
21 Pass 6 12067BHTSAFOL AFGL-TR-3B10192 P GAnAcH140-11.%170-16.%c .8-1FSulCf,CtI1%2 4
22 231442 1D 1 5L18615260-14.5.43JN. 4516333680 A N N 27 NN U U RON N NU mW2
23 23143 2D.6 2L20015330-15.0.37JH.331532345 AN NZUNNU U RON N NU mW2
24 23:43 4.4 1L18B18270-14.8.16UW. 1012351240 A N N 27 NN U U RUN N NU mW 2
25 Pass 120679HTSAFOL AFOL - 1R 810192 P BARACB140-11.%170-18.8%¢ .6-1FSuCf,CfIS2 1§
26 23:47& 1A.4 1L20716915-168.9.200W, 244734253 A N N 239 NN U U RON N NU mW?2
27 Pass 8 120679HTSAFOL AFGL-TR-41U192 P HARAGB140~11.95170-18.% .6-1F5uCf,Cf|%2 1
28 24,092 1J.3 1L18714400-13.3.27JW,2%1034255 A N N O NN U U RON N NU mie
20 24412 2J.3 1L18114390-13.5.21JW.251834358 AN N O NNU U RON N NU mW2
30 24113 3H.7 2L10614420-13.6.25UM. 351785545 AN N 3B NN U U RON N NU mi?2
31 Pannl0 120679HTSAFOL AFOL-TR-B10192 P SAwAaB U U 130m-10 ¢ .B-1FSuCf,CfiI%2 1
i J2 24,172 10 4120L1771289% -8.6.39JW. 361634300 A N N 20 MM U U RON N NU mW2
I3 24,23 2H 1 4L17312260 -8.3.56JW.66243%325 AN N 1e NN U U RON N NU mW2
34 Panwiil 120679MTSAFGL AFOGL-TR-B10192 ¢ YAsPecB U U V] U ¢ .B-1FSuCf,Cfli%2 1
33 24,262 1D 1 SL16710285 -5.3.35JUW.26121948% AN N 48 NN U U RO N N N S5- |eW2
' 36 24,30 2H 1 JL17110300 -9.9.46JW. 4951734348 AN N B8 NN U U RUN N N S- JeW2
37 24132 3H 1 4L16910300 -B.6.1/JWsnow untam AN N 2¢ NN U U RO N N NS ml 2
38 Passil2 120679HTHAFOL AFOL-TR-B10192 P wAsAcb U v v U ¢ .6-1FSuCf,Cfi152 1
39 24,352 1H 3 70L16% 8230 -4.7.07Juenow ontam A N N la NN U U RON N NS ml2

111111111122222222225333333353444444444455555558556666066686677777777778
12343676890123456789012345678901234567890123456789012345679890123436789012343687690

4=30

R P52 s TS e e st e

g . oo AR

- p p—— T ———




TABLE A-4., THE NEW SUPERCUOLED LLOUD DATA BHASE (Continued) 3
Data File No. 4% ]
----------------------------- Card Column No,=----=ssoccmrem e nr mmom e m ko g
131111111122222222223333333333444444444435555555556666866666777777777718
123456768901234567689012345670890123456/89012345678901234567890123456/38901234567090
Rec.

No. Card (Record) tontents
1 F3 SynA032779VLLLAMP Priv Comm 5/82 S27 Sc Imd44 +1 w64 -4 MmPe2AWNKWTBSLe 1
2 111122 1J.2.8L200 6300 -3 .07JW.08 B U3B0 F 0 O M NN N N N N N NO W 2
3 11:30 2J.2.8L195 6310 -3 .O4UW,. 72313 U702 F .4 .3 N NN N N N N NO W 2
4 F3 C1dB032779VLLLAMP Priv Comm 35/82 622 Aw 1102 m-9 114m-10 MmPlanleaSLo i
. 5 11,372 1J.4 1.20010020 -10 .09JW. 09 B U32S F 0 0 N NN N N N NU =W 2
6 11140 206.3 1L23411080 -11 . 33UW. 4013 U470 F .2 .1 H NN N N N N N NU ®mW 2
f 7 11142 36.3 1L23711090 -12 .S5JW. 3511 USES F .1 .1 K NN N N N N N NU #W2
| 8 F3 0160032779800LAMP Priv Comm 9/82 817 Cu | 28 +6 98 -6 mP WkWfBSLe 1
! 9 12:222 1E.7 JL242 6260 -2 U, 841 UZDL F 4 2 NNNN N N N N NU W 2
t ' 10 12:23 2C.2 1L236 5460 0 .41JN.341¢ USB0 F 8 4 N NNN N N N N NU W 2
i 11 F4 CldA0I27795CQALAMP Priv Lomm %/82 5 0 be U 23 47 84 -8 mP Mi-2FWkWfBSLe 1
12 15,082 16.1.4P187 6160 -1 .79JW1.118 U718 F 2 1 N NN N N N N N NVU W 2
13 1%,09 26.4 1P19% €710 ~2 .S0UW.9116 UBH0 F 2 .6 N NN N N N N N NV W 2
14 15,10 30,7 2P193 7150 -3 .31UW. 5717 U3BY F 3 1 N NN N N N N N NU W 2
1% 1%,10 46.8 JIP198 7380 -4 ,70UW1.218 UB0O0 F 94 2 N NNN N N N N NU W 2
E 16 1%:111 5D 1 4P197 7630 -5 .75JW.8319 U275 F 4 1 N NN N N N N N NU W 2
| 17 1%:12 ©6E 1 3P196 68030 -6 .23UW.3716 U240 F .2 .1 N NN N N N N N NU W 2
18 1%:13 7A4.% 2P188 8360 -7 .49JUW. 66816 UREBS F .2 .1 N NN N N N N N NU W 2
19 F4 C1dB03I2779VLLLAMP Priv Comm B/9k S27 As b 80 -3 87 -6 MmP m0-i1AWKWNIBSLe 1
20 161142 16.4 1L201 8360 -85 ,JGJW.JJ1D VLYY F ./ .JHNNN N N N N NU W ¢
21 16118 2J.4 11203 8350 -3 ,10UW. 07 B UL1B0O F .1 0 N NNN N N N N NU W ¢
22 16118 3J.% 2L193 7960 ~4 ,06UW.083 7 U210 F .1 0 N NNN N N N N NU W @
23 F4 cld0032779VLLLAMP Priv Comm 5/82 S27 Sc b 44 +) 75 ~2 MmP wO-1AWkWfOSLe |
24 16,242 10,3 11209 7320 -2 .22JW.1713 U1B0 F 4 2 N NN N N N N N NU W 2
2% $6.:2% 20.2.6L207 7480 -3 .3RUW.2%15 ULHO F 1 B N NN N N N N N NU W 2
28 16131 3J.4 1L194 7490 -3 .45JW.4116 U209 F 1 .6 N NN N N N N H NU W 2
27 16:33 40.6 3L197 6990 -2 .17JW.1914 ULS0 F 11 8 N NN N N N N N NU W 2
28 16134 56,5 20192 €990 -2 .1JJW.16815 ULE20 F 13 & N NN N N N N N NU W 2
29 16138 60.3 1L189 6320 -1 . 14JW. 1312 ULBS F 6 3 N NN N N N N N NU W 2
30 16139 76.3.0L192 6440 ~2 .49JW.4616 ULS0 F 4 2 N NNN N N N N NU W 2
31 16:39 6D.4 1L1689 6440 -1 ,18JW, 1614 ULHO F 4 2 N NN N N N N N NU W 2
32 16139 9G.4 101868 6400 -1 .15JW. 1316 U110 F 10 3 N NN N N N N N NU W 2
33 FS cld0032879VLLLANP Priv Comm 5/82 82° Su B 62 ~4 w99 m-1i1MmPUan2FCtaBSWLe 1
34 10:862 1J.3.90L192 8750 ~12 . S4JW,. 7110 U273 F .2 .2 N NN N N N N N N O amiW 2
3% 11.47 20.1.5L216 8940 -11 .SSJN.BGAb UBIB F 0 O N NN N N N N N NO wmid 2
; 36 11.20 G.1.4L199 96%0 -12 .S2JW. 6017 U343 F .4 O N NN N N N N N NO mni 2
37 11.22 40 2.6L193 9650 ~12 .43JW.611% U435 F .1 O NNNN N N N N NO ami 2
! 38 11124 5J.62 L20% 6930 ~13 . 90UW.8517 U3B0 F 0 O N NN N N N N N NO amW 2
39 114285 6D.2.6P207 6770 =-11 . J7JW. 4215 UJ20 F .1 O NNN N N N N N NO wmi 2 !
40 11:12% 7D.2.6P210 8430 -11 ,JIJJW. 3514 USI0 F U O N MHMN N N N N N NO wmi 2 :
41 11,26 60.2.6P210 9040 -10 . J4JW.3%14 U328 F .1 .1 NNN N N N N N NO smi 2
42 11,28 9J.2.7P199 7740 -9 . %6UW.561% UAYY F .1 .1 NNN N N N N N N mmW 2
. 43 F6 CldB0JI2879VLLLAMP Priv Comm 5/82 627 Cu | %7 -1 122 ~16 MmPUan2FC{a8SHLc 1
44 16:152 10.1.5L23911%70 -19 .,B5JW. 6220 U240 F 0 O N NN N N N N N NU smW 2
] 4% 161160 2A.2.70L21611760 -1% .61UW. 5220 VIO F .1 O N NN N N N N N NU »miW 2
‘ 46 16127 3D.8 2L20210820 -13 .22UW. 2112 U780 F .5 4 N NN N N N N N NU wmW 2
47 16127 46,4 1L.201100810 -14 ,JO9JW. 4618 VIJ0 F 31 L NHNN N H N N NU P
* 48 16.:30 56.4 1L19910620 -1J3 .BBUN. 7616 U410 F .7 .5 N NN N N H N N NU smW 2
49 16.:30 6D.9 3.19010840 -14 . 20UW. 3417 URIVU F 20 1J N NN N N N N N NU U 2
20 16:31 70.5 2019010960 -14 .J4UW. 4116 ULBS F 1 .9 N NN N N N N N NU xmd 2
81 16432 OD.2.7L18011000 -14 . 13)W.1414 U178 F .3 .U N NN N N N N N NUMN?2
82 16:33 ©96.1.4L20110770 -14 .64UW. 7020 U3ID0 F 0 O N NN N N W N N N U mmW 2
5% (.41 10K.2.5L209 9640 -9 .68JW. 8114 UBAS F 22 11 NNNN N N N N NU U 2
| B4 16:42 116,33 1L207 9900 -1 .18UW. 2010 U488 F 2 2 NNNN N N N N NU U 2
I S8 16455 120,94 1L19810860 ~143 1.1UW1.015 UBSSB F 35 I NNNN N N N N NU U 2 3
28 16156 13K.4 1L20510860 ~14 .AH7JW. 5117 UIBO F 32 20 N NN N N N N N NU U 2 }
87 16157 14K,2.6L21710550 ~12 17 JWN.B55158 UJIBD F 34 AJ NNNN H N N N NV U 2 3
58 26:50 16K.3 1L220 8770 -11 .9%JW. 3418 URBO F 29 44 N NN N N N N N NV g :
11111111112222822222333333333344444444445555555555686&60.06677777777778 {
£ 234567609012345678901 2345670004 23456789012345670901234567890123456709012345678980 4

A-51

-
H

R

s -

275 RIS TS o




TABLE A-4. "1 ~kW SUPERCOULED ot UATA HASE (Continued)
OGmry " 3le No. 40

R e uard Column No, ===+~ r=v-memmaanmn s s us s n e m e
C 22333330033 34444444444505554555555666666666677777777778
6)8901‘345678901:3456/8901?54567890123456789012345&7890

No . Card (KRecord) Uontentys

-
N
[
»
143
»
~
@
¢
=1
b b
N -
ol
B =
(4. 78
[, 20
i
D
[T ] o
Qo
(,.l\‘
a2 r
Lﬂ'\.

1 F6 Cl1dA03287/9SCALAMP Priv Comm 5/82 Si/wbc | 36 +2 130 -18 mP Uam3IFCfaBSWLc 1
2 15:56 1A.6 2022112140 -16 .02)W.0240 W 494 F .2 .2 NNNN ¥ N N N N S-mu+]2
3 16100 2A.2.56L21211960 ~1b . 0BJW. U510 UV 90 F .1 1 NNNN N N N N N S-miej2
4 16,03 3A.5 2L.216812150 -16 .07UW.0/18 U 74 F .3 ,Z NNN N N N N N N S-miel2
S F7 CldAQ032979VLLLAMP Prav Comm %/82 £/ Sc B &7 -3 100 wm-12MmPUpUaFFwaEFCf 1
6 13,23 1J.4 1L208 8810 -13 .43JW. 4812 UBUL F .4 . JNNNN H N N N NUXmW 2
7 13,25 2J0.4 LL19910100 -14 . 520W. 6813 UBSI F .1 .1 NNNN N N N N NU A 2
8 F7 CldB032979VLLLAMP Prav Cumm §5/82 S27mSe B 77 -8 122 w-19MmPUpUaFFwaBFCY i
9 13:27 1E.4 1L10B10700 -16 . 24JW. 41103 VS8 F 1 O N NN N N N N N N SPeuel2
10 13.28 2J.2.68L20010820 -16 .52JW.B8614 U/UB F .6 .S N NN N N N N N NU MmN 2
11 13,28 306.2.6L19911130 -16 .J2JW.3114 U227 F 2 1 N NN N N N N N N SPRW+I2
12 13,28 4E.4 1L20011160 ~16 . U5JW.B216 U3BS F 2 1 N NN N N H N N N SPmlel]2
13 13,29 956.4 1L20011720 ~168 .BIJW.BB17 USB4 I 3 2 N NN N N N N N N sPuwel?
14 13:30 60.4 1L20612010 -19 ,B2JW.7017 U277 F .7 .8 N NN N N N N N NU umh 2
1S 13430 7D.3 1L21411940 -20 .8B8JW. 7716 U319 F 1 1 N NN N N H N N N SPEWel2
16 13:31 8J.4 10207141990 -0 . L0JUW. 1512 UIBI F .2 .2 N NN N N N N N NU "mW 2
17 13,32 90.4 1L20611900 -1Y ,14JUW. 1211 V1BB F .0 .J N NN N N N N N H U amW 2
18 13,33 10J.2 1120212010 -19 .50UW. 6018 U228 F 5 4 N NN N N N N N N SPamel
19 1343 11J.2.5L215120680 ~19 ,17JW. 1716 V125 F 4 I N NN N H N N N N SPEWe]2
20 13.45 120.3 1L20912850 -19 .o M. 1713 U1S4 F ,% ,J N NNN N N N N NU wmih 2
21 13145 (3J.3 1L20912040 =20 . L13UW. 07 9 UISZ F .1 O N NNN N N N N NUWNN?
22 13146 140.4 1L21311870 <19 ,1/JW. 1010 U192 F .9 2 N NN N N N N N N U mmh 2
2% 13,48 1%0.95 2022411180 18 . 340W. 2313 U211 F &t .2 NNNN N N N N NUNmW 2
24 17:49 46J.3 1L20410080 -17 . 11JW. 08 9 VIBU F .3 2 N NN N N N N N NUNnW 2
25 13149 170.4 1020210020 -1/ ,09UW.07 9 UIBG F .6 .4 NMH N N N N N NU MmN 2
26 13450 18J.4 1L.202108/0 -17 ,06UW. 0410 U /B F .3 .INNNN N N N N NUumN2
27 13451 196.3 1L20010910 -17 .249JW.1912 U207 F 2 1 N NN N N N N N N SPEW+|?
28 F7 CldC032979VLLLAMP Priv Comm %/8B2 %27 Se | 87 «3 106 a-14MmP URUIFFwtéFCf i
29 13:45% 1J,2.90L211 9820 -1% .4BulW.2312 U241 F .3 .1 N NN N N N N NU amid 2
30 14,00 20.3 1LZ20%10040 -15 . 19uW. 2712 U263 F .0 . IO N NN N N N N H NU mmWw2
} 31 14401 36.2.8L20410020 ~15 ,42JW. J413 UB2 F .2 .2 N NN N N N N N NUXMW 2
32 14,08 46.4 41L205 9120 -12 . 13JW. 1111 UIB F 39 Z N NN N N N N N NU U 2
33 14,10 5J.6 3L202 BO60 ~11 .dbuW. 3212 USIS F .5 . INNNN N N N N NU®mmkeR
34 14415 6J.4 1L194 8010 -8 ,28UW. 2311 UJ0B F .2 .1 N NN N N N N N NUFFMW?2
3% F7 CldDOJI2979VLLLAMY® Praiv Uomm H/82 S27Mbc | /7 -8 142 %-21MmP UgU.FFwGBFGf 1
! 36 14,39 1A.4 1018211570 -18 . 2/7JW. 2810 U21Y F 2 1 N NN N N N N NU U 2
37 14,43 [A.5 2L19914980 -23 . H8UW. 518 UIB3 F 8 7 N NN N N N N N NU U 2
' 38 F8 CldAO0II0O79SCULAMP Priv Comm S5/82 & 0 Cu im47 w1 misd M-10 m pUlONiENPB 1
39 11:4% 1J,2.65199 8390 -9 1.0JW1.818B USIE F 18 O N NN N N N N N N mmid 2
1 40 11,48 2D0.3.88178 6480 -8 .17JW. 1913 U210 F .2 .2 N NN N N N N N N U "mi 2
41 11.:49 J36.3.89178 6330 -9 .0BJW.10 9 U2Y1 F 1 .72 N NNNH N N N H NUWMWH 2
42 11451 40.3.95191 <4800 -2 .S50JUW.4415 U298 F J0 14 N NN N N N N N N U ami 2
43 11,51 95D.2.65192 4820 -2 1.4JW1.116 UB0E F 19 B N NN N N N N N NU mh 2
44 11,92 6E.6 25187 4390 +S90JW. 2618 UZB3 F 10 4 NNNN N N N N NUWmW 2
' 4% 11,52 7D.% 251688 4210 -1 37JW.1511 U228 F 4 .6 N NN N N N N N NU smi 2
46 F8 CldBOJIJIO79SCAULAMP Priv Comm 5/82 S 0 Se Bmd7? -1 M2 <9 m pUl.NhENPg 1
47 12,08 LE.3 1P220 8010 -9 ,2%JW. 2013 U203 F .4 ,.JNNNN N N N N N wmil 2
48 12,13 2J.3 1P203 4790 -1 .4 JW. 3813 U266 F .7 .S N NN N N N N N NO W 2
49 F9 SglﬁOJBO?BnSPLAMP Priv Comm 5/82 S MOrCuBwid w+8 139 m-22 m OrCvaNyWiONSpaini
50 14,3 1E 1 JP169 6300 -9 ,90UW.B914 U420 F 4§ B N NNN N N N N NU mi?2
51 14,41 20.3.9P191 6800 -/ ,0BJW. 0812 U119/ F 5 JI N NNN N N N N NU EmW 2
52 14,44 3JE.6 2P191 8970 -9  ,B3UW. 4414 USIS F 3 2 HNNN N N N N NUamW 2
) ! 33 14,45 40,3 1P190 9090 -10 .09JW. U711 U249 F 2 Z N NNN N N N N NU U 2
- b %4 14,836 56.3 1PR22313070 -19 .75JW.6J17 U280 F 18 LI N NNN N N N N NU VU 2
. ¢ S8 19,08 66.2.8L21013070 -19 ./8JW1.%17 UBEBY F B9 43 N NN N N N N N NU U 2
. 56 19410 76.6 2LR1713100 -19 .59JW. 5616 US18 F 1/ 12 N NN N N N N N NU U 2
! 57 18,17 ©BD.1.5LE1113070 -20 1.8JW1. 418 U488 F 5 4 N NN N N H N N NU U 2
. 56 18,18 9J,3 1L20713070 ~20 1.VUJW.B515 U470 F 4 I3 N NN N N N B NU U 2
, 1111111111222222!22833335535334444444444555555555566836038&67 7777777178
12345676901234567080123436768001 23456 /0990123416768901234567689012344678901234567890
A~52
peaea . LY T ot it b ar




TABLE A-4. THE NEW SUPERCOODLED CLUMD UATA PASE (Continued)
Data File No. 47

----- cemmermmenecsnreneeen-Cgrd Column NO, - === -msccemmcammse e o m e m e
11111111112222222222333333333344444444448555555555666666660677777777778

R 123456768901234567890123456768901234567890123456789012345678901234%6789012345687890
ec.

No. Card (Record) Contents

L ol o

1 FO SyaB033079VLLLAMP Prav Comm 5/82 527 Cu SM46 m+l 131 m-20Mm pUatWkEWP 1
2 16.:0 16,1.5L207130%0 -19 1,0JW1.016 UB00 F 51 28 H NN N N N N N N B v 2
3 16146 2A.3 1L197 9360 -11 .75JW. 2712 UIBE F .4 A NNNN N N N N NU U 2
4 FLOSysAOIIL79VLLLAMP Priv Comm 8/682 527 So Bm49 -1 103 #-11 c pUm,NEW,1100WkPgl
S 112 1A,.2.8L20310420 -11 07JW.10 7 UB/3A F U O NNNN N N N N NUINWZE
' 6 11:26 2J.2.8L19910120 -11 ,GOJW.BE16 UBB2 r 2 .E N NN N N N N N NU U 2
7 11926 J30.2.8L199101%0 -12 1,2JW1.617 UBH4 F 2 L N NN N N N N N HU U 2
8 11:27 4E 1 4L19810030 -1g .77JWi.217 UB1Y F 2 1 N NN N N H N N NU U @
9 11,32 %0 2 5L199 8160 -& J7JW.B31J UBD2 F 3 2 H NN N N N N N NU U ¢
10 11:34 ©D.3 10196 8160 -8 . J9JW.6713 UBBB 1 ./ N NN N N N N N NU U 8
* 11 14:3%5 7J.7 20196 6110 -9 .B5JW1.41%5 U982 F 3 2 N NN N N N N N NU U 2
12 11.:39 90 1 3L184 7970 -7 .70JW.9114 U747 F © 2 N NN N N N N N NU U 2
13 11140 100.3 1L191 7980 -7 .20JW,3%12 UBOB F 3 1 N NN N N N N N NU U 2
14 11141 116,2.6L192 7980 -7 .74JWL.148 U737 F 7 2 N NN N N N N N NU U 2
ot 19 11:42 1206.3 1L187 7940 -6 ,20JW.2111 U423 F 1 .4 N NN H N N N N NU U 2
16 11:4% 13D.7 2L194 6160 -3 .40JW.,1712 Y291 F 4 1 N NN N N N N N NVU U 2
17 11:46 140.7 2L190 6150 <-4 .19JW.11 O U334 F .8 .JINNNN N N N H N U umi2
18 1147 150.3.80L1686 6150 -3 .20UW.1010 U246 ¢ &8 .J N NN N N N N N N U smi 2
19 11,49 16A.2.7L181 6080 -3 .12UW.U% B UZ40 F .2 .1 N NN N N N N N NUNN?Z2
20 12416 170.3 1L189 7790 -6 .43JUWN. 4114 US14 F O B N NN N N N N N NU U 2
21 12419 16E,7 2119640010 -11 ,38UW. 3613 U424 F I3 Z NNNN N N N N NU U 2
22 12443 190,3.9L23740700 -12 ,21JW,. 2513 U480 F .9 .27 N NN N N N N N N U Mmd 5
23 12148 200,2.6L20810180 -11 ,90UW. 7414 UBI2 F 1 U NNNN N N N N NU K
24 12145 21D.7 2L209102%0 -11 .14UW.17 9 UB22 ¥ .6 A N NN N N N N N NU MmN 2
2% 12,46 220,3 1L21110190 -11 ,21UN.2513 U473 F 1 .BHNNN N N N N NUNNER
28 12,48 230.% 21214 9960 -10 .48JW.b614 UBBS F 2 2 N NNN N N N N KU U 2
27 12:46 2406.3 1L212 9940 ~-11 . 4OJW. 4312 USO8 F 1 1 N NNN N N N N NUemi2
20 12.:48 25E 1 %5206 96%0 -11 .7/8JW. /818 USBL F 2 1 NNNN N N N N NUU 2
29 12,50 26D.3 465109 9340 ~10 .79UW. 7414 UBD4 F 1 1 N NHNN N N H N NUNmW 2
30 12,90 27..2.66200 9080 -10 .18UW.35%10 UBBY F .72 .S N NN N N M W N N U umi 2
31 12:%1 28J,2,.85201 6680 -9 .79JW.6643 UB72 F .6 .I N NNN N N N N NUNKWZ2
32 12:54 29J,2.65204 9190 -& .7/9JW./014 ULDI + B .S N NN N N N N N NU®SmU R
I3 12:53 3006.3 16190 8010 -7 . 3¥JW. /415 UB00 F 3 L N NN N N N N N NU U 2
34 12,53 31J.3.90L109 8000 -7 ,22UW.B212 UBOL F E L N NN N N N N N NHNU U B
3% 12,56 320.2.6L192 8030 -9 .96JW1.014 UBOI F 1 BN NN N N N N N NU®RMM?Z2
. 36 13108 JIA. 3 16487 6130 -2 . J3IJWN.261¢ U3BS F .8 .JN ANN N N N N N U N 2
' 37 FL1SyeA040279VLLLAMPPriv Comm H/82 %2/ Sa HX79 w-8 w89 m-7 Mm HpBAMEHe ,Wk1100 1
38 091 1D.3 1L195 8030 -7 . 17UW,1612 U248 F .1 .1 N NN N N N N N NO mid2
30 00,16 2D.4 10193 8360 -7 .24UW. 2414 U252 F .2 .1 HNANN N N N N NO mW2
40 09:45% 3J.2.6L20% B720 -8 ,29JUW.2918 UE11 F .2 A N NN N N N N N NO mW2
41 00.%2 4D.2.6L204 8540 -7 ,14UW.4417 U230 F .1 .1 N NN N N N N N NO mW2
42 0953 50.% 2L20% B340 -6 ,12JW 1211 URUL F O O N NN N N N N N NO mWe
43 F1.38yaB040379VLLLAMP Priv Comm 5/82 SISUrCuUmMBl w-1 139M-15 Mm O0-1FWkCY i
. c 44 09,3 1K, 3 1L19% 6910 ~3 .B6UW.7820 URBL F B 2 N NN N N N N N NS mmi 2 1
4% 10149 26.3 1LR1742060 -13 .29JW.2920 U440 F 1 A N NN N N N N N NS U 2 ;
' 46 10430 30.3 1021712070 -13 . 19JW. 211D UI1B F & 4 N NN N N N N N NS U 2
47 11310 46.3 1L201 8010 -4 ,47JW.5918 USU4 F 13 7 N NN N N N N N NS smk 2
, 48 11:11 5A.2.68L193 8010 -5 . J9UW. 4322 V169 F .2 .2 N NN N N N N N NS mmi 2
- 49 11,12 GE.4.9L196 7800 -3 .48UW. D420 U183 F .2 .2 N AN N N N N N NS =mi 2
30 F135yaCO040379VLLLAMP Priv Comm 5/82 527 Cu SM81 -1 139%-15 Mm 0-1FWkC{ 1
%1 11.2 1A.3 10L199 6010 -2 .21JW.2311 UJB2 F .1 I N NN N N N N N NUNM 2
59 11430 2J.7 2L1689 6010 -2 .46UW.6316 UIBB F 2 1 N NN N N H N N N U MmN 2
f S3 1431 3.3 1L203 6030 -2 .20UW.2747 U138 F 23 10 N NN N N N N N NU U 2
: 94 11134 40.4 1L200 6030 -3 .14UW.1810 U402 F .1 .41 N NN N N N H N N U uNm4 2
5% 11349 906.2.70L203 6080 -2 ,J2JW.4312 UBBY? F .2 A N NN N N N N N NUmmd 2 b
S8 11152 6A.2.60L189 9950 -10 1. JJW1.719 UBO7 F .2 .2 N NN N N N N N N U md 2
%7 11,97 70.4 1L200 8350 -6 1.3UW1.918 UBB7 F .8 .4 N NN N N N N N N U mmd 2 [
‘ 11111111112R222R2RR2IIIIIIIIIIN4444444445555555555660609666077777777778
1234%6769012345687/8901234%6/8001234367890123458/890123456769012345678901234567090
b
A-53
?
t . -
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{ABLE A-4, THE NEW SUPERUUULED CLUUD vATA BASE (Continued)
Data File No. 49

--------------------------- Card Column NO,=-=-=-rmecenecrco o cmcemss s s o
11 1111122222222225833333333444944444445555555555666605686677777777778
123456)99 ¢34567890123456/689012345678490123456789012345678901234%6789012345€67890
Rec,
No. Card (Record) Contanta

1 F13SyaA040379VLLLAMP Priv Comm 5/82 827 S0 1wJI9 m+4 118M-11 Mm O-1FWKCY 1
e 092 16.2.6P149 3900 0 B1UW. 7817 U390 F .2 O N NN N N N N N NDO e
3 09,29 2J.6 1P186 6230 -1 .37JW. 5016 U302 Ff .2 .1 NNNN N N N N NO W2
4 F14SywA040479VLLLAMP Priv Comm S/8E 527 S0 UM3I7 #+3 w9gm-10 Mm O0-1FWkE? 1
Y 090 1K.3 1L199 8450 -7 . 410W. 3422 UI11 F 4 L N AN N N N N N NO *mid 2
€ 09:08 2D.8 3L200 9Y80 -11 .12UW.1013 V113 F .1 .1 N NN N N N N N HNO weW 2
7 09+40 3A.2,8L200 9740 -10 .08JW.2824 UV /86 F 1 1 N NN N N N N N NO wmd2
8 10:41 4A.2.5L149 G930 -4 JIUWN.BOIY U282 F 2 . NNNN N N N N NU umW 2
9 FiA5yuB040479VLLLAMP Prav Comm 5/82 S27 Aa Bleim-15 127%-18 Mm 0-1FWkS? 1
10 09:1 16.3 1L21512230 -16 .17JW. 6221 U21B F .2 .1 NNNN N N N N NO U 2
11 F14S |L040479900LAMP Priv Comm 5/8¢Z b U ba UMS/ med MBEN-10 mP O-1FWkSS i
12 11,9 6.3 1L209 4830 -2 .20JW.%3168 U6 F 6 I N N N N U ImN 2
13 11156 2A.2.6L207 4830 -2 .44J0W1.010 U438 F 3 2 N N N N N U wml 2
111111111122222222EZBJJSJJJJéJQQQQQQQ44455555555556668668606777I777777B
1234367890123456/890123456/768901234%9678901284567890123456878901234568768012343676890

A~54
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APPENDIX B

HOW MUCH DATA IS ENOUGH? COVERAGE OF CLOUD TYPES, WEATHER
CATEGORIES AND GEOGRAPHIC REGIONS

The purpose of the analyses in this Appendix is threefold. One purpose 1is
to decide whether the various, major weathar factors are all adequately
repre:ented in the data base. The second is to determine which weather
factors have produced the extreme values of supercoolad LWC and cloud
temperaturas that have been recorded, The third is to attempt to anawer the
question "how much data 1s enough?”

In Table B=1 the NACA and modern data are separately analyeed in terms of
synoptic category and airmass. The major synoptic categories are listed and
the first column of each data set givas the number of data miles recorded in
sach category. The second column of figures gives the same information aw
percentages of the total number of data miles recorded in the data set. 1t i
seen that the largest single portion of the NACA data is from low pressure
systems but not in the immediate naighborhood of any fronts. Cold fronts are
fairly well representad, as are high pressure reglons, but the other
categories listed are poorly sampled in the NACA data, The 3rd and 4th
columns show that the greatest LWCs in the NACA flights were found in Cu or GCb
clouds in both high and low prassure regions and aleo in connection with cold
fronts. The modearn data are in general agreement except that they also point
out lake cffect cumulus and orographic (strong upslope) induced cumulus as
additional sources of large LWCs. In both the NACA and modern data, maritime
alrmasses appear to produce the largest values of supercooled LWC.

In an attempt to anawar the quastion "how much data is enough?" an
arbitrary but reasonable and workable quanititative rule was devised, Tho rule
states that a minimum of 100 data miles mhould first be logged in each of the
synoptic weathar categorles listed in Table UB~l1. Then tho maximum observed
value of LWC in each category is used to determine how many additional data
miles may be required for that category. The reasoning followed here {s that
the more severe the possible icing conditions can be, the more the host
weather category should be studied. Using supercoovled LWC as an indicator of
icing meverity, we catablish the rulas that each increment of 0.1 g/m3 in the
maximum observed LWC, Wmax, requires 50 duta miles to be logged iu the given
weather catagory. Thus, for Wmax = 0,8 g/md, for example, a total of 400
data miles is required to establish that "enough" data have been obtained for
that particular weathar category. I1f the original valu@ of Wmax is exceeded
while collecting the required number of data miles, then the new and larger
value of Wmax establishes a new and larger requirement for data miles in that
category: Flnally, a further assessment of 100 data miles is required, in
addition to the requirement derived from Wmax, for any weather category in
which thare has besen a recent, icing=-related, fatal air crash,.

The resulting data mileage requirements are listed in the 5th column for
each data set in Table B~l. The 6th column gives the percentage to which the
goal in each category has been fulfilled by the existing data sets. It ia
saen that, according to the aforamentioned rule, only nonfrontal low pressure
systems have been sampled sufficiently by the NACA data. It appears that
orographic and low ceiling cases wero not sampled at all. 1In the modern data

’
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set, the categories which appear to be adequately sampled are nonfrontal high
pressure systems, clouds 100 nmi or farther from surface cold fronts, upslope
flow situations and low ceiling cases. Catagories still seriously
undersampled by modern data ara warm fronts, occluded fronts and lake effect
clouds.

As with any simple set of rules for complex situations there are bound to
be some deficiencies and shortcomings. One difficulty in this case 18 that
although the modern data seem to adequately cover upslope tlow and low ceiling
casen, the data available for these cases are mostly from ona long flight
which satisfied both cutegories at once. In order to insure that at least
saveral different occurrences in each category are sampled, porhaps tha
foregoing rule should be amended. For example, perhapc no more than 50 data
miles from any one cloud aystem should contribute to any uf the synoptic
categorics, and each data mile should contribute to only one category.

In general, however, this approach seems to be matisfactory and workable.
It also appears to he the first documented attempt to devise a logical and
quantitative formula for anowering the important but elusive question, "how
much data ip enough?”

In Table B=2, the extreme and mverage values of LWC, MVD and outsidae air
temperature (OAT) are analyzed by cloud category and geographic region. The
geographic regions are those originally used by NACA (Lewis and Bergrun, 1932)
and are used hore so that gaographical covarage by tha NACA and modern data
may be comparad, 1t is¢ seen that the two data sats compare well in all
aspects except for the maximum MVDs of 45-50 um in the NACA data in thrae of
the categories, and the differonce in minimum OATs observed for layer clouds
in the Pacific Region.

B=2
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; TABLE B=2, CFOMXRAPHICAL DISTRIBUTION @ OF AVAILABLE DATA OVER THE CONTERMINOUS
} UNITED STATES.

' Layer Clouds (St, Sc¢, Ns, As, Ac)

! Pacific Region  _Rlateau Region  'Easteyn’ Repivn
NACA Modern NACA Modern NACA Modern

Data Data Data Data Data Data
Data Miles (nmi) 1346(11%) 329 (10%) 178(6%) 245(7%) 2085(65%) 1948(56%)

lvents 53 93 24 41 251 427

Max 1WC  (g/m) 0.7 1.1 0.7 0.3 0.9 0.6
Avg TWC  (g/m?) 0.2 0.2 0,3 0.1 0.2 0.2
Max MVD (1m) 50 32 29 19 50 30
Avg MVD ()im) 23 18 12 13 13 12
Min MVD (um) 8 7 7 6 5 3
Avg OAT  (deg C) -9 =4 -6 -12 -6 ~-11

Min OAT  (deg C) -14 -6 ~-10 =15 -23 «25

Convective Clouds (Cu, Cb)

NACA Modern NACA Modern NACA Modern

Data Data Data Data Data Data
bata Miles (nmi) AB4('4H%) 897(26%)  9(.3%) 0(0%) 104 (3%) 33(1%)
ivents 97 343 3 - 21 32

Max 1WC  (p/m®) 1.5 1.7 0.2 - 1.3 1.2

Avs LWC (g/m:’) 0.5 0.4 0.1 - 0-6 0.5

———— e — 1

Max MVD Gim) 45 32 1 - 26 21
Avg MVDh (um) 20 19 11 - 13 15
Min MVD (im) 10 13 11 - 5 9
Avg OAT (deg .)) -10 -8 -8 - -9 -6

Min OAT (deg C) -17 -17 -9 - =15 -9
@ Geographical reglons are shown in Figure -1,

B-4
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APPENDIX C
APPLICATION OF THE NEW DATA BASE TO THE ARMY ICING TEST MATRIX

The U.S. Army Aviation Research and Development Command (AVRADCOM) has
selected a "matrix" of LWC and OAT combinations to use as test points for
qualifying Army aircraft to fly into icing conditions. This matrix is
raproduced here in Figure C=1, where the "X" asymbols mark the desired
combinations of LWC and OAT. At the present time, these test points are used
primarily for flight tests behind airborne spray rigs, but they are intended
for tests in natural icing conditions as well.

The question that arises at this point is, what 1is the probability of
meeting any given test point in natural icing conditiona at altitudes below
10,000 ft AGL, or even below 5000 ft AGL? Such information is needed in order
to apecify which test points are realistically achievable, or aven necessary,
in the natural environment.

A second question is, what cloud types, synoptic conditions, geographic
locations or air mass types are associated with the difficult=to~find test
polnts?

The new Data Base has baen smployed in the following ways to answer these
questions.

a) The "X" synbols in the matrix (Figure C~l) are interpreted as
representing the centers of "boxes," i.e., small, permissible ranges of LWC
and OAT about each "X". Thus for example, any value of LWC within the range
of 0425 +.125 g/m3 combined with any value of OAT within the range =5 I2.5°C
uat%ofieu the test point indicated by the "X" at OAT = ~5°C and LWC = 0.25
B/N .

b) The Data Base is searched by computer for icing events with values of
OAT and LWC within each of these boxes for each of the two altitude intervals
0-5000 ft and 0-10,000 ft AGL.

c) The results are printed out in terms of total number of data miles
found to occul in each box. Also printed {s the percentage that each of these
totals represents compared to the oversll number of data miles recorded for
all icing events within the altitude interval in question.

These results are shown in Figures C~2 and C-3 for the 0~5000 ft and
0-10,000 £t AGL intervals, raspectively.

There are several interasting couclusions to be drawn from these results:

a) About 33X of the icing events fall outside the limits of the test
matrix, mostly on the small LWC side.

b) Test points in the lower half of the second column and in tlec entire
third and fourth columns of the matrix are nearly impossible to achieve at
altitudes below 3000 ft AGL. Even at sltitudes up to 10,000 £t AGL test
points will rarely be found anywhere in the fourth column and, axcept for the
lower left hand box, the bottom row is practically impossible to achieve.
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For the few, hard-to~find cases corresponding to test points in column 4
and row 4 of the matrix, the assoclated cloud types and weather conditions ?
recorded in the Data Base are summarized in Tables C-1 through C~4.

It 18 rather obvious that Cu or Cb clouds are required in order to find
LWCs represented by column 4. In addition, most of these events were recorded
in maritime air masses along the Pacific coast or in ocean-modified,
continental air masses offshore along the Atlantic seaboard. Most of the
convective cloud events also occurred within 100 to 300 miles behind a cold
front.s A large percentage of the modern cases were also observed over the
windward slopes of the Siarra Nevada mountains in California. These emphasize ,
the fact that windward slopes of mountains, particularly in combination with 2
frontal passages or advection of moist maritime air, are locations where
larger than average LWCs can be expected most frequently. liowever, it is i
usually necessary to ascend above 5000 ft ACL to find values of LWC that
correspond to column 4 of the test matrix.

Concerning the low temperature test points (row 4 of the matrix), it is
quite ovident from Tables C-2 and C-4 that these events have been recorded so
far in stratus or stratocunulus and almost exclusively in the Great Lakes g
area. Also note that, contrary to the LWC case, altitudes above 5000 ft AGL
are not required in order to find clouds at these lowest temperatures, at
least in the vicinity of the Creat Lakes in Januaty.
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FIGURE C=1. AHMY TEST MATRIX FOR AIRCRAFT ICING TEST PLIGHTS.
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FLOUNR C=2, DATA NULKA NOTED IN THK NEV DATA BAIX YOR INDICATRD INTKRVALA IN
THE VICINITY UF RACH TENT POINT IN THE ANNY LCING NATRIN. Results apply tu
the altitude range U=3000 (¢ AOLs The percentayes indlcate the frastion ol
ALl dats wilyw Beluw S000 [¢ AOL thet were found in the Duta Bass luv each of
Lhin #2.0°C and #0129 gu/md tntervals contered un the tear "pofnta® shown

Tn FTne €= OT 880 datn mides, 2903 (41X) fell sonsvhery withir the anb
hoxed nreay OF the 1283 (I3X) data mites vhich fell nutside, 1173 (30:3%)
were it lewasr LWCH, 6 (042%) At greater LWCn, 104 (2.7X) at higher
Lempotaturen, and (4 (0,AK) were at lower tompemitutun,
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the altitude range 0-10,000 £t AGL. The percentages indicate the fraction of s

all data miles below 10,000 tt AGL that wera found in the Data Base for each )

o of the +2.5°C and +0. 128 gn/m3 intarvals centered on the test "points” '
P shown in Fig., C=1." Of 6685 data miles, 4625 (69%) fell somewhere within the

: 4x4 boxed area. Of the 2060 (31X) data miles which fell outside, 1840
(27.52) ware at lesser LWCs, 350 (0.9%) ware at greater. LWCs, 185 (2.7X) were
! st higher temperatures, and 24 (0.4X) ware at lower temperatures.
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TABLE C-1. HMACA Lata for LWL > .U)5 g/m' tColumn 4 ot Army lcing leat Matrax!

For the Altitude [nterval of 0-5000 Ft AGL ]
Cloud Geog Alr Month OAT LNU' Data Data Weather

1 /21 Cu ¢OR MmP 03 -11.0 0.9V 2.0 NACA 4FSmCt

i For the Altitude Interval of 0-10,000 Ft AOL {
(Doas not include entries miready liwted abrve for 0-3000 Ft) !

‘; Cloud 0.09 Air Month OAT LWC Data Data Weathar
, Re Ma { Yr _de /md Myl Sourge

K 1 /3 CuCb oCA mP 03 -9.0 0.90 2.0 NHCA Mi-2F8mCt :

1 /34 CuCb oCA wP 03 -8.0 1.00 2.0 NACA Nng i
: e /30 CuCb wOR mP 04 -311.9% 1.00 9.0 NACA n2-IFFmCt :
! e /31 CuCb wOR mpP 04 -11.9 1.%0 2.0 NACA M2-3IFFmCY ' !
: 2 /33 CuCb wOR mP 04 -10.5 1.50 2.0 NACA M2-3IFFmCt )

4 /1% Cu NB aP 04 ~13.3 0.94 2.0 NACA Va, H

8 /18 CbCu oOR mP 03 -14.4 0.95 S.0 NACA MCAFCS

10 /186 CuCb SEA mPk 0% -10.6 1.40 3.0 NACA 2FSmcCt

11 /30 CuCb wPA oP 05 -13.3 1.00 5.0 NACA NyISFO! .
: 11 /32 Culb wPA ¢P s -8.3 1.00 3.0 NACA NyaSFCf !
; 11 /38 Sc slE @ 11 -9.3 0.88 6.0 NACA -4FCt :
i 13 /27 Cu A0 cP 04 ~8.J 1.30 14,0 NACA NleFchf

TABLE C-2. NACA Date tor OAT ¢ -17.5 degl (Row 4 of Army [cing Test Matrix)

\ For the Altitude Interval of 0-5000 Ft AOL

( Cloud Geog Air Month OAT LWC Date Late Weather
! . Ftlc/Rcc Tvpe Loa. Mlil of Yr dc-c ;/m{”w M;lgl Soufqt §ttu|§10n

e e . A Y e ——

4 /80 Se ndH cof i2 -x1.7 0.00 3.0 NACA Hp NkN*Cy?
: 4 /37 StSec MKG « 04 -20.0 0.1e 3.0 NACA  MiSaFW
. 4 /39 StSe¢ EAVU ¢P 01 -28.8 0.10 9.0 NACA Fey
: 4 /44 St8c DLH ¢ 0r -17.5 0.13 6.0 NACA  m2-3AWKW?
: 4 /51 S5tse LE «oP 01 -20.0 0.18 S0 NACA NyCy8FFmLo

For the Altitude Intervel of 0-10,000 Ft AGL
(Does not include antries llr.odx 1isted ubovc for. 0-2000 Ft) i

Cloud Oeog Air Month UAT LWC Data Data  Weather
File/Rec Type Loo. Mans of Yr degl g/m Miles Source Situstion

No edditional avents beyond those listad for 0-3000 Ft

. .n , 7;..' . ap ,..l‘ ' “Am‘- 'm‘h.‘ IR I . 1 <ol P




TABLE C-3. Modern Data for LWC > .875% g/m! (Column 4 of Army lcing Test Matrix)

For the Altitude Interval of 0-5000 F{ AGL

Cloud Geog ALr Month OAl LkC Uata Data Weather
File/Rec Type Loc, iMass of Yr degl glmi Milas Source Situation

/28 orCu MCC 1é S0 UWYu Vam1-2FCY

/30 OrCu MCC 1] UYQ Uami-2FCf

/31 OrCu MCC ] UuWyo UVanl-2FCt

/19 Culdr MCC - VWY Usm2FWkCt

/13 Sa HaM UWSH LWeAST ,82-JEBACT
/23 CuCb OLM UWSH Va2-3FFmCTalt
/28 Cu HaM UWSH Va2-3FFmC140f

For the Altitude Interval of 0-10,000 Ft AOGL
(0oes _not inclyde entries alresgy )Jisted aLuve for 0-39000 Ft)

Cloud Oeog Air Month OAT LWC Oate Data Weather
1 18 of Yr . g/m? Miles Sourge Situation

MR EwPgAHe
Va2FCfalkle
Uami-2FCt1SrCyv
Unitt-2FCY
Ua2FCf alklLo
UaZFCt alkl.c
Ua2FCTalkLe
Un2FCf élklo
Ua2FCT aMkLc
Ua2FCf dWkLe
Us2F Gt dlklLo
Ue2FCt dlkLe
Ua2FCfalkLe
Un2FCT dMkLo
Ua2FCtabiLe
Uam2FukCt
Vam2FWkCY
Uan2FukCt
Uam2FuWkCt
mLAFmOF
MIAFmMCT
MiAFmCY

JAFmMCt
wiaFmCt
miAFmCe
WMiAFmCT

File/Re

/36 Cu

/6 Culr
/18 OrCu
/47 OrCu
/25 Culr
/36 Culr
/39 Culr
/40 Culr
/42 Cu0p
Cullr
Culr
Culr
Nalr
Culr
Culr
Culr
Culr
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(Kow 4 ot Army lcing (ed? Matrix)

Modern Data for UATI ¢ -1/.9 oegul

TABLE C-4,

For the Altitude Interval of 0-500U Ft AUL

Weather

) Data Data

LWG
g9/m

Air Monith OAT

Cloud CGaeoy

Source Situation

Milas
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TABLE CG-4. Modern Data for OAT<-17.5 deg € (Continued)

For the Altitude Interval of 0-10,000 Ft AOGL
(Uomw not include entries miready iinted sbo.a for 0-5000 Ft)

L e b e 2

Cloud Veog Ailr Month Unl  LWC batna Data Weather
file/Rag  Type Loc, Mass ot Yr degu Aalm‘ Milaw Source Situmtion

1 21 /30 te clM eA 08 -2%.v 0.04 5.0 VWY U

: 21 /3 Se olM oA U1 -24.8 O0.11 5,0 Uy U

b 21 /38 Se olM eA 01 -¥0.3 0.26 1.0 UWY U, lB4

i 21 /37 Se oLM eA 01 ~-#1.,3 0.3v 1,0 Uy U, 164

' 21 /38 s¢  oLM cA 01 -20.9 0.14 2.0 UWY U, 164

g 21 /39 S¢  olM cA 01 -21.2 V.24 3.0 UWY U, 164

; 21 740 Se  ¢LM eA 01 -20.9 0,92 13.0 Uwy  U,le4

: 81 /44 Se¢ eoLM oA 01 =-19,7 0.¢9 19,0 UWY U, lgd

! 21 /742 Sa olM eA U1 -19.9 0.1/ /0 UWwy U,164

‘ 21 /743 se eLM eA 01 -19.7 0,06 5,0 Uy U, 164

, 22 / 4 S¢ olM cA 01 ~-i8,2 0.19 4.0 Uy u.ﬂchn

: °4 /2 5t  clM eP 0% ~19,0 0,38 1.0 Uy U, kD71

: 24 4 3 St oM eP 01 -18.1 0.@¢ 1.0 UWY U, Wk1/4

: 24 /19 st olM e 01 -18.% 0.u/ 1.0 Uwy U.nol

: 24 /16 st clM eP 01 -19,2 0.09 1,0 UWwY  U,nol

; 33 /%0 Sc HOR cP 03 -18.0 0.4b 1,0 HKL  NyWm7WeF Lo

' 35 /%84 Se HOR eP 04 -18,0 0.19 2,0 NRL  NyWm7WaFLe
‘ T

!

i

!
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APPENDIX D

APPLICATION OF THE NEW DATA BASE TU THE USAF/LTAC CLOUD LIQUID
WATER MODEL (3DNLPH AND THE SMITH-FEDDES LWC MODEL)

The U.8. Air Force Global Weather Center (USAF/AFGWC) has been using an
Automated Cloud Analysis Model operationally aince 1970. Known as IDNEPH
(Three Dimensional Nephanalysis), this computer product provides global
estimates of cloud amounts in 15 layers of varying thickness from the surface
up to 55,000 £t (16 km) with a horizontal grid resclution of 25 nmi. Up to
eight analyses are acheduled pur day with additional limited area analyses
available on request (¥ye, 1978).

4 Subsequently, the USAF Environmental Tachnical Applications Center
(USAF/ETAC) has begun using computerized procedures for determining LWCe and
droplet size distributions in the clouds over limited regions using 3DNEPH
data as input (Smith, 1974; Feddes, 1974). A recent application of the LWC
computations {s¢ the compilation of an “"lecing Climatology for Northerm Europe"
based on tha probabilities of encountering supercooled LWCs of varicus
magnitudes {n the ten IDNEPH layers up to 14,000 ft. (Jackwon, 1980). 1In any
application the accuracy of the LWC computations dapends in part on the
maximum LWC that the computer code authors consider posnsible for various cloud
types am a function of temperature (Smith, 1974, Table 5, pg. 8; Feddes, 1974,
Table 2, pg. 5). The maximum LWC values given in these referenced tubles are
apparently based primarily on the Russian work by Borovikov et al. (1963). It
is not clear whether the stated maxima are instantaneous (extreme) values or
are averaga sustained muaxima at an optimum height in the cloud. In any case
1t is of lntorcst to compare the maximum LWCs umed by the "Smith-Feddes" wodel
to those obsvrved in the new Data Buse of the presant report.

The comparison ig given in Table D=l whare the Smith-Feddes maximum LWC
for each cloud type and 5°C temperature interval {s ranked uaccording to the
parcentage of the time equal or lesser LWCs ure obsarved in tho Data Basc for
- the sam¢ cloud type and tomperature range. Thus, for example, if a given

value of LWC ranks in the 95th percentile of the Duta Base wample, then 5% of

the data miles recorded for that cloud type and tewperature lnterval weve at

LWCs greater than the giver IWC. Table D=1 stiows that, except for Cu and Cb
! clouds, the Smith=Feddes maxima are generally smaller thau the extrame values

B i — 2 — 2

.y that have been observed in the Data Bass. Most of the Smith-Faddas maxima
. fall vithin the 95th to 97th parcentile rangs. However, this range is
probably optimum for the purposus of the Smith-Feddes model because it
, . represerta more typical maximum values of LWC than do the higher porcentiles.

| The latter represent extreme values which occur very infrequently.

The Smith~Feddes maxima should pcobably ba increased in thowe cases whure
! ] thoy rank only in the 80th or lower percentiles of the new Data Base. Thus,
for example, the Smith-Feddes value of 0.13 g/md for stratus clouds at -25°

to =20°C ranks only in the 70th percentile and should tharefore be increased
to about the 95th percentile value of 0,20 g/md. Inspection of Table D-1
shows that only the stratus and stratocumulus cloud types have Smith-Feddes
LWC maxima which nesad to he increased according to this analysis.

D=1




f

The orographic cloud type is included as a separate category in Table D-1
hecause this type has been studied specifically in the modern research flights.
Orographic LWCs listed in the new Data Base represent altitudes up to
12,000 ft AGL and therefore would be suitable for use in the Smith-Feddes
model for many mountalnous reglonas. Any cloude uplifted orographically above
12,000 ft ASL (or 10,000 ftr AGL) could be assignad to the cumulus category for
maximum LWC determination.

The Smith-Feddes maxima for Cu and Cb clouds ara much larger than the
maximn fn the new Data Base becauss the former apply to altitudes up to
535,000 ft while the new Datn Base is limited to the lowest 10,000 ft AGL.
This altitude limitation has no significant effect on maximum LWCs for layer
¢ louds.

As a final comment, we suggest that the 3DNEPH and Smith~Feddes LWC modal
has great potential for improving the nowcasting and forecasting of aircraft
leing conditions. Current procedures raly on infrequent and widely spaced
uppor air soundings analyzed with the ald of some statistical rules of thumb
(ref. "Forecasters Guide on Aircraft Icing," 1980; "Aerographer's Mate 1 & C,"
1974). The JDNEPH draws on a much wider and more frequently updated data base
(surfaco cbservations and weather satellite imagery in addition to the
l2=hourly raobs) and providaes readily available and greatly expanded
information on the horizontal and vertical diatribution of cloud amounts and
types. In addition, the Smith-Feddes modal ties LWC (and drop mize) to
temperature and position within the IDNEPH clouds and allows icing conditions
to be specified in terms of ostimated amounts of supercoolad LWC, This
overall approach is clearly superior to the current raocb techniques where the
identification of clouda is difficult and spotty, and icing intensities can
only be Inferred from the indicated dewpoint depression or degrase of stability
or instability along the sounding.
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GCLOBSARY

The terminology used in this report has the following definitiuns or g
meanings.

leing encounter - a serles of icing events consecutively pencurated until an ‘
interruption of more than some selected distanca, such as 1, 3, or 10 nautical &
miles is expericnced.

lcing event = a portion of a subfroesing cloud over which portion thc cloud ¥
. properties are approximately constant us defined by the "Rules for Defining
, Uniform Cloud Intervals" in Table 1.

| Liquid Watar Content (LWC) = the total mass of water contained in all the 0]
liquid c¢loud droplets within a unit volume of cloud. Unite of LWC are usually
grams of water per cubic meter of air (g/md).

Madian Volume Diameter (MVD) = the median of the cloud droplet sice distri- i
bution computed after weighting each droplet by its volume. Tha MVD divides
the LWC of the droplaet population in half according to droplet size.

Mixed Phaoe Cloud - a subfreezing cloud couwposed of snow and/or ice purticles
as well as liquid droplets.

Orographic Cloud - a vloud formed or assisted by uplifting over windward
slopes of mountains. Lue or wave tlouds are classified separately as
lenticular «loudy,

Subfreosing Cloud - any cloud ox portion thereof jin which the temporature is ]
5 helow 0°C.

Supercoolad Cloud - a subfreesing cloud in which the droplets are etill liquid
‘ and no mignificant amount of snow or ice particles are present.
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